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NASA MSC AND AFSSD 
MANAGEMENT AND RESPONSIBILITIES AGREEMENT 
for the 
GEMINI ATLAS AGENA TARGET VEHICLE SYSTEM PROGRAM 


1.0 PURPOSE. 
1.1 This document delineates the management responsibilities of the 


Air Force Systems Command (AFSC), Space Systems Division (SSD), and 
the National Aeronautics and Space Administration (NASA), Manned Space- 
craft Center (MSC) for the conduct of the Gemini Atlas Agena Target Vehicle 
Program, an essential part of the Gemini Program. Further, this document 
clarifies and supplements the agreements between the Department of the 
Air Force and the NASA, dated September 15, 1960, and in the NASA-DOD 
Operational and Management Plan for the Gemini Program, dated 
December 29, 1961. 


1.2 Implementation. These agreements shall be contractually 
implemented by means of appropriate statements of work issued by MSC 
to SSD amending en NASA Defense Purchase Pequeste, 


2.0 - NOMENCLATURE. 


For the e purpose of this agreemext, the following vehicles and 


system nomenclature, as illustrated : in Fi eure No. 1, shall apply. 


2.1 Gemini Atlas Agena Target Vehicle — — The 


GAATV System consists of the GAATV and all equipment, procedures, 
facilities and personnel required to accomplish the checkout, launch, and 


accomplish the performance requirements for the GAATV. 


2:2. * Gemini Atlas Agena Target Vehicle (GAATV).. The GAATV 


_ consists of all equipment which lifts off the launch pad, i.e., the Atlas 
(Air Force designation SLV-3) and the GATV. 


2.3 Gemini Agena Target Vehicle (GATV). The GATV consists of 


all equipment forward of the Atlas/ Agena interface. 
| ) | «*4 

2.4 Gemini Agena Target (GAT). The GAT consists of the equipment 

which is literally the rendezvous and docking target for the Gemini 

Spacecraft, i.e., the GATV less all dropable items (booster adapter, shroud, 


horizon sensor fairings, etc.). 


2.5 Gemini Agena (GA). The Gemini Agena (Air Force designation 
S-01C) consists of all equipment forward of the Atlas/ Agena interface and 
aft of the a ne Adapter/ Agena interface. 


2.6 Basic Agena D. The Basic — D.consists of the Standard 
Agena D (Air Force designation SS-01B) with the multi-start engine 
(Bell Model 8247) installed. 


2.7 Target Docking Adapter (TDA). The TDA is the forward struc- 
ture of the Gemini Agena Target which provides the mechanism for connect- 
ing the Gemini Spacecraft to the GAT to form a single structural unit in the 
docked configuration. | | os * 
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$0  QMIECTIVIS OF PROGALU. 
3.1 Gemini Program Objectives. Tre Gem:si Program has been 


estabiished to provide a flexible space vehicle system which can be used 
to explore the many problems of manned operation in a space environment. 
The following specific objectives have been selected for the Gemini Program: 


a. Long duration mission 

b. Rendezvous 

c. Maneuvering in space before and after docking 
d. Extravehicular activity 


e. Provide a platform for scientific experiments. 


3.2 GAATVS Objectives. The Gemini Atlas Agena Target Vehicle 
System will have several objectives in the Gemini Program. These objec- 
tives are: | : 


a. Provide a target vehicle for rendezvous and docking. 


b. Provide a larger launch window for the Gemini Space- 
craft by a GAT orbital plane-change capability. 


c. Provide an orbital change capability for the Gemini 
Spacecraft and the Gemini Agena Target when docked. 


et WALKATENTE ST OF V 


4.1 Coomera. 
4.1.5 Gemin: Program Ort: ce. NASA responsibilities and authority 





for overall program management, direction. systems engineering and 
operations will be accomplished by the NASA MSC through the MSC Gemini — 
_ Program Office (GPO) which, as a management group, will be the central 
point of decision making and control for all facets of the program. The. 
Resident Manager, Gemini Program Office, located at Cape Kennedy, is 

the representative of the GPO in conduct of its functions at the Air Force 
Eastern Test — (AFETR). 


4.1.2 Space Systems Division. Air Force responsibilities for acqui- 
sition of the GAATVS (less the TDA) and launch of the GAATV in support 
of the Gemini Program will be accomplished by the Air Force Systems 
Command through the SSD, acting as contractor to MSC. 


4. 1.3 Gemini Agena Program Office. SSD will establish a Gemini 
Agena Program Office (GAPO) which will be the central office for all 
GAATV system management, program administration and coordination 


of activities of other Air Force supporting elements. 


4.1.4 ~ Aerospace Test Wing. The 6555th Aerospace Test Wing (ATW) 
will function as the on-site manager for all SSD activities at the Air Force 
Eastern Test Range (AFETR). | | 


4.1.5 Aerospace Corporation. The Aerospace Corporation will be 
used in a technical surveillance role on the SLV-3 vehicle portion of the 
GAATV Program. Assignments to the Aerospace Corporation on the 

SLV-3 Program will be controlled by the SSD SLV-3 Program Director; 


however, any increases it, Acrospace Corporations support whch will 
 inerease costs on the Gemini Program must Save GPO approval prior to 
implementation. Assignmest of cther thas. LV-3 tasks to the’ Aerospace 
Corporation on the GAATV Program must have the approval of GPO. 


4.2 Gemini Program Office. 
4.2.1 - Coordination Meetings. The coordination meeting system 


established by the GPO for management of the Gemini Program shall be 
‘used to provide simultaneous information and data to all cognizant organi- 
zations, and to insure that all such organizations are a party to resulting 
action and direction. Meetings are regularly scheduled, agenda are 
coordinated, and the proper people are requested to attend in order to 
resolve the problems posted. Program Office management methods 
utilize the coordination meeting tool for application to the technical and 
administrative problems in this complex management area. 


4.2.2 Interface Control Panel. An Interface Control Panel has been 
established which is composed of representatives from all agencies involved, 
i.e., MSC, SSD, McDonnell Aircraft Corporation (MAC), and Lockheed 
Missiles and Space Company (LMSC). The activities of this panel are 
associated with the interfacing systems between the TDA, Gemini Spacecraft, 
and Gemini Agena, as specified in the Gemini/ Agena Interface Specification 
and Control Document (ISCD-2). Direction from this group will appear as 
changes to the specification (ISCD-2). The procedure is delineated in the 
ISCD-2. When the actions of this group determine that direction to con- 
tractors is necessary, the dircction will take place through management 
channels as determined by the fundamental responsibilities previously 
established. The minutes of the Interface Control Panel shall be reviewed 


and approved at the regular coordination meetings. 


§.2.3 Specrstitt Cay Carus et Contes RPanwl Sess 3¢ ptubleme 
ance plans encourteree TD ew Satire. < —E faevtde genes 2nd even ace | 
coordinated in ———— sch.eciies smectings netwees cegresenialives of all 
the agencies involved, :.c.. MSC, SSD. MAC, and LASC. When the actions 
of this group determine that direction to contractcrs ts necessary, the | 
direction will take place through managemerts channels as determined by 
the fundamental respansibilities previously established. <A report from 
these Spacecraft Guidance and Control Panel meetings shall = made at 


the — coordination meetings: 


4.2.4 _ Trajectory and Orbit Meetings. These meetings are the focal 


point of trajectory oriented mission planning. Flight plans and techniques 
are developed for all mission phases. GAATV related activity is as follows: 


a. Establishment of the GAATV launch guidance criteria. 


b. Selection of nominal GAT orbit characteristics such as 
inclination, altitude, maneuver accuracies, and error 
analysis work with regard to possible mission maneuvers. 


c- Selection of GAT maneuver points and maneuver objectives 
which include maneuver logic, coordination with asso- 
ciated Gemini Spacecraft and ground control activities 
for both pre- and postdocking maneuvers. 

When actions of this group determine that direction to contractors is 

/ necessary, the direction will take place through management channels as 
determined by the fundamental responsibilities previously established. 

A report from these Trajectory and Orbit meena? shall be made at the 


regular coordination mectings. 


4.2.5 Other Representation. GPO will maintain in-plant repre- . 
sentation at LMSC, and representation as observers on the SSD GATV © 


Configuration Control Board. GPO will also participate with SSD in 


various meetings as required. 
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4.3.1 Costractual implementation. Contractual direction from MSC | 

to SSD will be provided in the form of NASA Defense Purchase Requests 
which will include Statements of Work covering supplies or services to be 

7 procured by SSD, a schedule of delivery requirements, appropriate funding 
and such other instructions, limitations or conditions as may be appropriate. 
The Purchase Request and Amendments thereto will be issued by the MSC 
Contracting Officer, as a result of direction by the Gemini Program Manager, 
and will be processed to the SSD GAPO through the SSD Comptroller 
(Programs Division). Upon acceptance of each Purchase Request or 
Amendment thereto, SSD will effect procurement action within the guide- 


lines specified therein. 


4.3.2 Technical Direction and Guidance. Technical direction and 
guidance of the work under these Purchase Requests will be carried out 
by the MSC GPO. Technical instructions with respect to projects and 
project approaches, redirection of technical efforts and programs, 
engineering changes and other technical matters which are within the 
scope of MSC contractual direction will be issued over the signature of 
the Gemini Program Manager or his authorized. representative and will 
be processed to the SSD GAPO. Inno case will such instructions be 
processed directly to associate contractors under the cognizance of SSD. 


4.3.3 Increase in Scope. Any GPO technical direction which increases 
the scope of MSC contractual direction to SSD or which alters the terms and 
conditions thereof will be directed in writing by the MSC Contracting Officer 
and processed as a Purchase Request Amendment. Any technical direction 
to associate contractors by the SSD, whether or not within the technical 
scope of existing contracts, which will result in additional program costs 

in excess of $50,000, shall require GPO concurrence prior to the obligation 


of funds. 





$.2.4 Technically fnadvisable. if the direction rece:ved from MSC 
is considerec by SSD to be technically inadvisable, the SSD GAPO will, 
prior to implementation. submit technical arguments and alternate pro- 
posals to GPO, usually at GPO coordination mectings- The GPO decision 
in such cases will be authoritative and will be confirmed in writing by the 


Gemini Program Manager. 
4.4 Funding and Fiscal Reporting. 


4.4.1 Financial Plans and Budget Estimates. The SSD GAPO will 


prepare a semi-annual financial plan and budget estimate for submission 

to GPO in accordance with MSC requirements, contained in the applicable 
Statement of Work. .Further, GAPO will respond appropriately to supple- 
mentary MSC directives. Periodic review and adjustment of the financial | 
plan and budget estimate will be accomplished by GAPO upon request of 

- the GPO or as required by program changes. 


4.4.2 Funding by NASA. MSC will allocate funds for SSD support 

of the GAATVS Program by NASA Defense Purchase Requests and Amend- 
ments thereto. The allocation of funding increments will be substantially 

in accordance with the time phased requirements reflected in the financial 
plan and budget estimate prepared by the SSD GAPO. It shall be the 
objective of MSC to provide increments adequate for support of the GAATVS 
Program for a period of not less than one fiscal quarter and to process | 
the.applicable funding documents ina timely manner to assure the arrival 
of such documents at SSD at least thirty and penne 45 days prior to 

the beginning of that quarter. 


4.4.3 Fund Exhaustion. The SSD GAPO will advise MSC whenever 
the funds obligated by SSD equal or exceed 80 percent of the amount shown 
on the face of the applicable Purchase Request as amended. When the 
requirement for funds exceeds that shown in the SSD financial plan or 
when the funding provided by MSC is inadequate for support through a 


10 


full fiscal quarter, the GAPO will provide to MSC an estimate of the date 
when the available iunding will be exhausted. It shall be the objective of 
SSD GAPO to advise MSC of new funding requirements 60 days prior to 
the need date. The GAPO will at that time request MSC to obligate addi- 
tional funds to the applicable Purchase Request as necessary to maintain 
program continuity. It is understood and agreed that MSC is not required 
to obligate additional funds to the Purchase Request, nor is SSD obligated 
to provide support of the GAATVS Program beyond that period of time for 


which funds are available for performance. 


4.4.4 . | Funding Obligation to Associate Contractors. Funds obligated 


to SSD by Purchase Requests and Amendments thereto will be futher 
allocated and obligated to the various SSD associate contractors or SSD 
cost elements at the discretion of the SSD Program Managers responsible 
for providing the supplies and/or services specified in the NASA DOD 
Purchase Request. This discretion of the SSD Program Managers will 
not include authority to allocate funds for other than the specific supplies 
and/or services designated in the Purchase Requests. | 


4.4.5 Status Reports by AFSSD. The SSD GAPO will provide fiscal, 
schedule and technical progress reports to GPO in accordance with the 


requirements contained in the applicable Statement of Work. 


4.5 Air Force Procurement. 
4.5.1 | Procurement Action. Procurement action necessary to fulfill 


the requirements specified in the applicable NASA Defense Purchase 
Requests will be effected by SSD at the direction of the SSD Program 

_ Managers responsible for providing the supplies and/or services specified 
in the Purchase Requests. Procurement will be accomplished in accord- 
ance with the Armed Services Procurement r-egulations (ASPR) and such 
other Air Force instructions, regulations and directives affecting SSD 


procurement activities. 
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4.5.2 Statutory Provisso=e asc Clacses- Statatery 3 SOY 1s Wes and 
other contractual clauses desired by NSC will be employed to the maxirasrm 
extent practicable in those contracts initiated for and funded by NASA MSC. 


4.5.3 Contractual Negotiations. The MSC GPO may designate repre- 
sentatives to observe statement of work and contractual negotiations 
pertaining to those contracts and/or contract modifications initiated for 
and funded by NASA MSC. I 


4.5.4 Contractual Documents and Directives. Information copies of 
all contractual documents, directives and instructions pertaining to the 


contracts and/or contract modifications initiated for and funded by NASA 


MSC will be provided by the SSD GAPO to the MSC GPO, the MSC 
Contracting Officer and, when applicable, to the MSC GPO representative 
stationed at the SSD contractor's facilities. 


$9 | DETAILED RESPONSIBILITIES. 
5.1 NASA-DOD Agreement. The NASA-DOD Operational and Manage- 


ment Plan for the Gemini Program, dated December 29, 1961, which was 
made the basis of a formal agreement by R.C. Seamans, Jr. and John H. 
Rubel on January 29, 1962, establishes among other things the following 
pertinent responsibilities: 7 


5.1.1 NASA Responsibility. Overall management, planning, direction, 
system engineering, and operation of the Gemini Program is the responsi- 
bility of NASA. _ | | | 


5.1.2 Technical Authority . Final technical authority for the Program 
lies with the GPO, and final resolution of areas of technical disagreement 
between the SSD and MSC is with NASA. - | 3 


5.1.3 AFSSD Responsibility. The NASA-DOD agreement states that | 
although wide-spread authority is assigned to NASA, the GPO is a manage- 
ment group and that the actual development will be performed by other groups. 
The agreement, in part, establishes the following DOD (SSD) responsibilities: 


5.1.3.1 Contractor to NASA. AFSSD will act as a contractor to NASA to 
procure the Atlas and Agena vehicles to be used in the Gemini rendezvous 


missions. 


5.1. 3.2 System Integration. AFSSD will provide Atlas/ Agena systems 
integration. | 


5.1.3.3 Day-to-day Technical Direction. Within overall guidelines and 


criteria provided by NASA, day-to-day technical direction of the SSD asso- 
ciate contractors will be accomplished by AFSSD. SSD will keep GPO in- 
formed of this direction, usually by forwarding GPO copies of the action 


directive. 
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5.1.3.4 Launch Supervision. AFSSD will provide technical supervision, 
under NASA Operations Director, for the launch of the Atlas/ Agena vehicles: 


5.2 Supplemental Responsibilities. The following responsibilities — 


are expanded and delineated in the following paragraphs: 
a. Planning and coordination 
b. GATV development and GAATV systems integration 
c- Prelaunch activities at Cape Kennedy 
d. Launch operations at Cape Kennedy: 
e. Data reduction 
f. AFETR Launch Complex 14 


g- Title to equipment. 


5.2.1 Planning and Coordination. 


5.2.1.1 MSC GPO. 


5.2.1.1.1 Direction and Funding. The MSC GPO has the responsibility to 
provide the SSD GAPO with appropriate program requirements, technical 
direction and funding necessary to accomplish the SSD responsibilities for 
the GAATVS. | 


§.2.1.1.2 Liaison. The GPO may assign limited numbers of personnel to — 
perform liaison duties at SSD and at certain associate contractor plants 
having contracts and/or contract modifications initiated for and funded by 
NASA MSC for the GAATV program. The liaison links between GPO and 
the associate contractors will be utilized to expedite the exchange of 
information only. GPO directives, instructions.and recommendations will 
be channeled through the SSD GAPO. 


5.2.1.2 AFSSD. 


14 ma 
9.2.1.2.) Prograsn Managemest. Tie SSD bus the responsibility to pro- | 
vide adequate program managemes:. proxcurement action. and technical 

direction necessary to accomalish the SSD resaonsibilities for the GAATVS. 


5.2.1.2.2 Coordinate Activities. The SSD GAPO will coordinate all activi- 
ties of other Air Force elements supporting the GAATVS. 


5.2.1.2.3 Associate Contractors. The SSD GAPO has the responsibility for 
management and technical direction of the GATV associate contractors, 
except the associate contractor for the TDA. 


5.2.1.2.4 Monthly Management Meetings. The SSD GAPO will conduct 
monthly management level meetings and periodic technical reviews with the 
associate contractor responsible for GATV development and integration of 
the GAATV.: GPO may designate representatives to attend and participate in 
the proceedings of these meetings. oo . 
| wal 
5.2.1.2.5 Coordination Meeting Participation. The GAPO will coordinate © 
the activities of SSD in providing qualified representatives of SSD and its 
associate contractors to participate in the coordination meeting and panels 
established by MSC. 


5.2.1.2.6 Technical Status Reports. The SSD GAPO will prepare or direct 
preparation of technical status reports on special subjects upon the request 
of GPO. Periodic GATV Program status and progress reports specified in 
the NASA - Defense Purchase Request will be provided through the associate 
contractors. a 


5.2.2 GATV Development and GAATV Systems Integration . 


5.2.2.1 .MSC GPO. 


{3 


$22.3.) Crerali Be ope etbilstw. The NASA MSC Bas thw vrerall responsi - 
bility and authority for acqsisition ast sretems ince gration for the Gemini 

| Program. Acquisstion.. with the exception of the TOA. and systems integra- 
tion of the GAATV is the delegated responsibility of the SSD GAPO. 
Responsibility for the Gemini Spacecraft/GAT ard the GAT/ ground network 
systems integration will be retained by MSC. : 


5.2.2.1.2 Funding and Authority. The MSC GPO has the responsibility and 
authority to provide the SSD.GAPO with clearly defined performance require- 
ments, adequate funding and authority as GAATV system integrator. 


5.2.2.1.3 Acquisition of TDA. The MSC GPO has the responsibility and _ 
authority for acquisition of the TDA which will be provided to SSD as Govern- 
ment Furnished Equipment (GFE). The MSC GPO is responsible for assuring 
that the TDA furnished to SSD meets the interface design criteria provided by 
SSD, and that the TDA has.the performance capability negate for accom- | 
plishment of mission objectives. 


5.2.2.1.4 Interface Spe cifications and Control Document. Definition of the 


interfaces between the Gemini Spacecraft, TDA, Gemini Agena, and the | 
shroud is the responsibility of GPO. The previously mentioned Interface 
Control Panel has been assigned the task of defining this interface and the 
previously mentioned document, ISCD-2, has been issued by NASA to accom- 
plish this definition and to control the interface. Agreements by all agencies 
with this document attest to the fact that the defined interface is compatible 
and will work satisfactorily. 


5.2.2.2 AFSSD. 


i 5.2.2.2.1 Performance Responsibility. The AFSSD has a responsibility 
‘to the GPO to develop and provide a Gemini Agena which, in conjunction with 
a NASA furnished TDA, can accomplish the required mission objectives. 
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$.2.2-3.] Overall Reapoc.steility. The MASA MSC Bas the overall reepons:- 
dility and authority for acquisition and systems integration for the Gemini 
Program. Acquisitioz. with the exception of the TDA. and systems integra: — 
tion of the GAATV is the delegated responsibility of the SSD GAPO. 

| Responsibility for the Gemini Spacecraft/GAT and the GAT/ground network 
systems integration will be retained by MSC. 


5.2.2.1.2 Funding and Authority. The MSC GPO has the responsibility and 
authority to provide the SSD GAPO with clearly defined performance require- 
ments, adequate funding and authority as GAATV system integrator. 


5.2.2.1.3 Acquisition of TDA. The MSC GPO has the responsibility and 
authority for acquisition of the TDA which will be provided to SSD as Govern- 
ment Furnished Equipment (GFE). The MSC GPO is responsible for as suring 
that the TDA furnished to SSD meets the interface design criteria provided by 
SSD, and that the TDA has the performance capability required for accom- 
plishment of mission objectives. 


5.2.2.1.4 Interface Specifications and Control Document. Definition of the 


interfaces between the Gemini Spacecraft, TDA, Gemini Agena, and the 
shroud is the responsibility of GPO. The previously mentioned Interface 
Control Panel has been assigned the task of defining this interface and the 
previously mentioned document, ISCD-2, has been issued by NASA to accom- 
plish this definition and to control the interface. Agreements by all agencies 
with this document attest to the fact that the defined interface is compatible 
and will work satisfactorily. | | | | 


5.2.2.2 AFSSD. 
5.2.2.2.1 Performance Responsibilit » The AFSSD has a responsibility 


to the GPO to develop and provide a Gemini Agena which, in conjunction with 
_ a NASA furnished TDA, can accomplish the required mission objective 8s. 


. 
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Vesting the stadiusiw aut comere. of the GC wars combiaation of 
che dormant Ge rrse.: Spacecrah® asd the GAT. Consequently, 
stadies, analyses. and Cesigze necessary to accomplish this 
are past of the SSD responsibilities. GPO in turn. is required 
to furnish SSD with the necessary pertinent information con- 
cerning the TDA ard the Gemini Spacecraft. SSD is required 
to provide the GPO with the results of studies, analyses, and 
tests so that the effects of Gemini Agena attitude control on | 
the TDA and Gemini Spacecraft can be comprehensively appre - 
ciated and considered for approval. 


"8 
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5.2.2.2.4 — Cooperation . Insuring complete cooperation by the 
SSD contractor, LMSC,. with the NASA contractor, MAC, to the degree 
necessary for completion of the MSC systems integration functions is the 
responsibility of the SSD GAPO. 


§.2.2.2.5 Development Testing. SSD has the responsibility for the neces- 
sary development testing of the GATV at LMSC. GPO is responsible for 
providing MAC support for these tests as necessary. To allow maximum 
advantage to be gained from these tests, SSD is responsible for supporting 
MAC TDA test requirements, as directed by GPO. Appropriate MSC | 
personnel, as approved by GPO, will participate, as required, in a limited 
manner in the review of test plans and testing at LMSC. This participation 
will be of an observing, monitoring, and reviewing nature. a 


5.2.2.2.6 Acceptance Testing. The GATV acceptance testing is the respon- 
sibility of SSD. In the manner explained in the development testing para- | 
graph above, MSC will participate in the acceptance testing carried out at 
LMSC. Close liaison between MSC representatives and SSD is necessary 

in order to preclude, as much as possible, modification or rework at AFETR. 
It is required that SSD provide the GPO with detailed plans for the accept- 
ance testing of GATV well in advance of the first acceptance so that MSC 
participation can be adequately planned. Details are to be provided GPO 

on the organization and staffing of the government acceptance team and the 
plan which will be utilized in the vehicle acceptance and any other inspections 


or tests which may be associated with the acceptance of the vehicle. 
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requirements for the checkout of the mated TDA shall be the responsibility 
of MSC/MAC. MAC is responsible for all work, maintenance and servicing 
of the MAC supplied portion of the GATV. MAC shall have a coordinator 
who reports to KSC-FO, and who will be present for all.testing of the TDA. 
LMSC procedures for testing the Gemini Agena and TDA jointly and in one 
test shall be reviewed and explicitly approved by an KSC-FO/ ATW/ MAC/ 


LMSC interface testing committee. 


5.2.3.4 Prelaunch Review. In addition to informal day-by-day status 
reviews of the SLV-3 and the GATV, it is necessary to have several formal 
reviews prior to launch. SSD has the responsibility at these reviews to 
report to NASA the detailed status and condition of the GAATV systems 

with respect to control of GAATV and mission success. The formal reviews 
delineated in the following subparagraphs are required: | | | 


5.2.3.4.1 Plan X Data Review. A formal review for NASA will be conducted 
approximately 5 days after completion of Plan X. These reviews are to 
evaluate the RF characteristics of the GAT and the spacecraft during a 
simulated mission. 


5.2.3.4.2 Flight Readiness Review. A formal review for NASA will be 
conducted approximately 15 days prior to the scheduled launch to evaluate 
the readiness of the vehicles to achieve all mission objectives. This 
review is conducted to evaluate all waivers, deviations, modifications, 
discrepancies, and all work accomplished on the vehicles at Cape Kennedy. 
The revicw will place particular emphasis on items which may affect. 


flight safety, reliability and adequacy of operation. 


5.2.3.4.3 Mission Review. A formal review for NASA will be conducted 
approximately 2 days prior to launch for evaluation of mission readiness 
and integration of all vehicles, communication networks, range stations, 


recovery forces, weather forecasts, and launch complex operations. 





5.2. 3. 4. 4 Flight Safety Review. A SSD formal review for NASA and 
representatives will be conducted one day prior to launch to present the 
launch vehicles status. Upon completion of the review. the NASA Flight 
Director will approve the vehicles for launch. 


5.2.3.4.5 AFSSD Reviews. It is required that NASA representatives 
observe similar SSD formal reviews held prior to the above specified 


reviews. 


5.2.3.5 Integrated Work Plan. GPO has the responsibility to assure the 
establishment of a Gemini Program integrated prelaunch activities work 
plan. The details of the prelaunch activities work plan will be accomplished 
by KSC-FO and 6555th ATW. 


5.2.3.6 Integrated Countdown. NASA has the responsibility of creating 
an integrated countdown. GPO will furnish the ground rules to NASA 
personnel at AFETR, and they will originate an integrated countdown plan 
for GPO approval. 


| 5.2.4 Launch Operations at Cape Kennedy. | 


5.2.4.1 Lines of Authority. The responsibilities for this portion of the 
operation are delineated in the NASA-DOD agreement of December 29, 1961. 
However, for completeness, the organization and lines of authority for 
launch are shown in Figure No. 3. ) 


5.2.4.2 Launch. SSD has the responsibility to execute launch of the 
GAATV and assure GAT attainment of orbit. This responsibility terminates 
_ upon completion of the last Agena ascent timer function. MSC flight con- 
trollers will monitor the status of the GAT systems during countdown and 
ascent into orbit, as well as during orbital operations. MSC flight con- 
trollers will be in control of the GAT during orbital operations. 
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Figure 3. Launch Organization Chart 


5.2.5 Data Reductsoz; 


5.2.5.1 Prefiight Data. she SSD GAPO Baz the cesponssbility for the 
design and preflight checkout data reduction and analysis for the GAATV 
(less the TDA). The reduction of prefli ght checxozt data for the TDA 
shall be the responsibility of SSD. The analysis of preflight and postflight 
TDA data will be provided to SSD by MSC GPO. 


— - 5.2.5.2 Flight Data. The SSD or its associate contractor shall submit 
flight data reduction requirements, necessary for postflight analysis and 
evaluation of the GAATV, to the MSC GPO for each flight. 


5.2.5.2.1 The analysis of flight data for the GATV and the reduction and 
analysis of flight data for the SLV-3 will be the responsibility of the SSD 
within the framework of the applicable Gemini Program Mission Evaluation 
and Reporting Plan and as necessary for SSD evaluation of contractor 
performance. 


5. 2. 5.2.2 The reduction and analysis of TDA flight data will be sabes aa 
through MSC GPO and provided to SSD. 


5.2.5.2.3 Quick look ascent data reduction for the GATV will be provided 
to both SSD and MSC by the appropriate AFETR and SSD facilities. The 
reduction of flight data for the GAT will be accomplished through MSC 
GPO and provided to SSD. Reduction of GAT flight data by SSD or its: 
associate contractor shall be limited to: (a) specific flight data reduction 
task(s) delineated by the MSC GPO for implementation by SSD, (b) that 
reduction necessary to support GAT design and operational analysis which 
cannot be defined prior to flight or the need for which results from evalu- 
ation of flight results, (c) reduction as is required to analyze or resolve 
problem areas which the SSD is requested to investigate by MSC GPO. 


5.2.5.2.4 The trajectory data will be reduced and provided by AFETR. 


5.2.5.3 Post- mission Reporting and Evaluation Activities. The responsi- 


bility for preparing the Gemini Program Mission Evaluation Reports rests 


with the MSC. The detailed operations ard procedures to be followed in| 
preparation of the report, as recorcec in the data evaluation plan released 
prior to each flight, will be established by MSC GPO. __ 


5.2.5.3.1 GAATV Performance Evaluation. SSD will have responsibility for 
the preparation of the GAATV sections of the report, and will assign person- 
nel to the Mission Evaluation Team. MSC GPO technical personnel will work 
with SSD personnel in this effort. All personnel assigned to evaluate this 
mission will operate as a coordinated team and the responsible person from 
the SSD element is required to work within the framework of the Mis sion 
Evaluation Team until all areas of the report have been completed and 


reviewed. 


5.2.6 AFETR Launch Complex 14. 


5.2.6.1 Complex 14 Modifications. The USAF will initially provide and 


- fund the AFETR Launch Complex 14 with launch facilities and equipment oh 


necessary for servicing checkout and launch of the GAATV in accordance 
with the approved launch schedule, except for certain items of AGE which 
are peculiar to the Gemini Program to be provided by MSC GPO. 


5.2.6.2, Subsequent Funding. Subsequent to AFETR Launch Complex 14 
Agena vehicle on stand (VOS) capability date and Booster FACT date, 
GAATVS launch services will be the responsibility of MSC GPO. SSD 

will notify GPO of these dates. 


5.2.6.3 Major Catastrophe . Should a major catastrophe occur to AFETR 
Launch Complex 14 during use by the Gemini Program, NASA will provide 
refurbishment or replacement of the facility and AGE as required by Air Force. 


5.2.6.4 Common Usage Equipment . Certain equipment and facilities now 
in being at AFETR, such as Atlas hangars, Agena hangar E, General Electric 
Ground Guidance Station, and Burroughs Computer, will be eunicc to 
common usage between USAF and NASA. | 


$26.9  Subsequest AGL. The design of the USAF provided AGE for 
AFETR Launch Complex 14 was finalized on March 15, 1984, due to the 
schedule established for development testing of the first article°’GATV and 

the activation of the complex. Funding for subsequent AGE design changes . 

or modifications if necessitated by GATV design changes will be the responsi- 
bility of MSC GPO. 


§.2.7 Title to Equipmen ; 


5.2.7.1 Non-experidable equipment having a unit cost in excess of $100 for 
which total reimbursement is made from NASA funds shall remain in NASA. 
All such items shall be identified and marked NASA property. Records shall | 
be maintained to the extent that periodic inventory reports can be submitted 

to NASA upon request. Listing of all excess, residual and termination in- 
ventories shall be submitted to the NASA MSC for disposition instruction at 

the en of the GAATV Program. 


§.2.7.2 USAF Equipment. Title to items of USAF equipment which have 
been loaned to NASA, cither as is or modified by use of NASA funds, .for the 
GAATV Program shall remain in the USAF and shall be returned to USAF 
custody at the completion of the GAATV Program. Items of equipment, such | 
as the C-10 Agena system checkout complex modified by NASA funds, for 
which NASA desires to obtain title to or retain control of beyond GAATVS 
requirements, will be referred to the appropriate NASA and DOD Head- 
quarters for final resolution. | 


6.0 AUTHORIZATION AND AMENDMENT. 
6.1 Amendment of Agreement. It is agreed by both NASA MSC 


and the AFSSD that this Management and Responsibilities Agreement 


may be amended by renegotiation at any time upon request of either agency. 


6.2 Effective Date. This Agreement is effective upon signature below. 








Ws 
CHARLES W. MATHEWS 
Manager, Gemini Program 
puty for Launch Vehicles, AFSSD NASA MSC 

Date 29 MAR 1965 Date APR 9 1965 








“| 





BEN I. FUNK | OBERT R. GILRU 
Major General, USAF Director 
Commander, AFSSD NASA MSC | 

Date | R Dute APR 1985 
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LMLEMORANLEH. For Fook. 


SUBJECT: Biosatellite .z9:,ran. -- Cali Jrom. Cals Pic.cering and owan 
of C | ' 


i. Reference is made to my memorandum for record, 5 Mar 65, 
subject: Biosatellite Program, of a meeting I had with Lt Col Swan of 
AMD on 5 Mar.. As a follow-up of this meeting I received a call from 
Lt Col Swan with Col John Pickering (Deputy for Research and Develop- 
ment, AMD) also on the line. Swan stated that after his return to AMD 


' - he discussed with Pickering the exchange of comments during our 5 Mar 


meeting and also the position Gen Cooper had taken with regard to SSD's 
responsibility in the biosatellite program and Pickering is perfectly 
agreeable to the latter. Swan and Pickering also discussed this matter 
with Col Townsend, AMD Vice Commander, as well as Gen Bedwell; 
they are also both in complete agreement with the position Gen Cooper 
has taken. I advised that Gen Funk has subsequently seen my memo for 
record indicating the position taken by Gen Cooper and Gen Funk also 
agrees. I then stated that our next course of action is to get a buy-off 
from Hq AFSC and advised that SSD is presently preparing a letter 
stating SSD's position and advised that I would send a copy of our letter 
to Col Pickering. 


2 With regard to ADO 35, I told Col Pickering and Col Swan that I had 
just this morning discussed this with Col Rochte in same detail and that _ 
Rochte is preparing our comments. Hopefully, we can get our comments 
on the way by the end of this week. Further, I stated that the start of 
Phase II would undoubtedly be sometime after 1 July based on my previous 
conversation with Col Swan. I mentioned also that in my conversation 
with Col Rochte this morning, I understand that this is going to require 

a considerable amount of coordination with NASA and that this would 
undoubtedly take time. They agreed and added that they are scheduled 

to meet with NASA 7 _— 


3. 1 —— that our problem here is one of being short across the 
board and we do not have any bio capability in the organization except 
people under MOL and these people are reluctant to get into this 
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pasticelar program for cbvious reasons. Pickering and swan realise 
this and stated that they would prefer that their MOL people stay with 
MOL and not get overburdened. [ stated that we have to build up a 
capability within SSD to handle SSD’s responsibilities in connection with 
the Biceatellite program but that it appeared we had some leeway time- 
wise. They agreed and stated that the finer details of this capability 
could be acquired after we get approval for the program. 


4. Col Pickering also advised that Gen Ferguson has asked for a 
briefing a week from Tuesday (presumably 16 Mar) on the Biosatellite 
program and Col Swan plans to go in and work with his counterpart in 
Gen Ferguson's office. He promised to furnish to SSD any feedback 
from this briefing. They added that it was not necessary that they | 
receive our comments on the ADO 35 before this briefing but stated 
that the sooner they get our comments on the ADO, the sooner they 
can go into headquarters for Spprovel: 


5. With regard to the Acvanced Development Plan, AMD advised that 
they would expect to pick this uP as the lead division for preparing and 
processing it. 


J. L. HAMILTON : Copy to: 
Colonel, USAF SSL 
Asst for Staff Support 
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MEMORANDUM FOR: GENERAL FUNK & April 1985 
THRU: GENERAL COOPER — 


SUBJECT: Advanced Life Support Capsule 


1, On 23 October 1964, General Cooper had a discussion with Dr. 

Heatherington, Hq AFSC, concerning SSD support of an Advanced Life 

Support Capsule. As a result of this conversation, and subsequent 

verbal inputs that we received, Gen Cooper asked me to get with Col 

Hudson and Col Brady to try to determine which office, if either, 

_ might be at least the initial SSD focal point. After discussions with 

. Colonels Brady and Hudson, I asked Colonel Hudson to.accept the job 

.of being the initial contact point for. the program with the view that 

. when the program actually got underway, we would probably designate 
another SSD office. . Colonel Brady had strong reservations that his 
‘office, being a manned space effort, should not become involved with 

a bio program involving —— 


2. Subsequently, ‘Colonels Hudson — Nielsen, and Major Jones, all 
of SSV, attended a meeting at Hq AFSC on the Biosatellite Program. 
As a result of this meeting, we received a letter of 17 November 1964, 
subject as above, from Col Marschner which indicated that SSD was to 
be designated as the lead division and program manager of Phases II 
and Ill with the necessary technical support to be provided by AMD 
(Tab 1). General Cooper questioned the SSD role. In his view, which 
he subsequently communicated to Gen Cody, the SSD responsibility 
should be limited to the procurement and launch of the booster and 
standard Agena, Agena interface with the payload, and assistance to 
Payload Acquisitions Office (AMD) as to spacecraft design criteria. 
You indicated that you agreed with this position (Tab 2). _ 


3. Meanwhile, I was contacted by Colonels Pickering and Swann. I 
indicated the SSD position to them and they subsequently informally 
indicated AMD's concurrence with this position (Tab 3). 


4. Previously, I had asked SSL to make a determination of the proper 
SSD office to manage the SSD portion of the Biosatellite Program (Tab 4). 
They boiled the selection down to SSU and SSH. Over Col Cushman's 
objection, they recommended SSU on the basis that they were organized 


to handle programs which involve interface with SSV, the Come eetors ) aan 
and other agencies. | 7 
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3. Early in March. you receive «i leste- fecm Gea Beteeltf ur which | 
he stated that it was his — t2t SSD wuskle asacee tie per | 
division responsibility for the Advanced Develosment portion vf tac 
Biosatellite Program (Tab 5). He mentioz.ec that Major Jones had 

- been the SSD point of contact; and that it was his intention to furnish 
to you, on a TDY basis, the necessary bioastronautics support until: 
the Advanced Development Program had been approved and funded, 2t 
-which time he suggested that you and he get — and discuss a more 
permanent arrangement. 


6. We.also received a copy of Advanced Development Objective #35 
which was transmitted to us by AMD for comment. I subsequently 
referred this to Col Rochte for comment. Additionally, in order to have 
some qualified bio-med comments on the ADO, I asked Gen Bleymaier if - 
he would have his people comment. This he agreed to do. I anticipate 
that they will have an answer up for signature in the near future. | 


7. On 23 March 1965, Gen Cooper signed out a letter, subject as above, 
to Gen Cody, restating the SSD position which he had verbally discussed 
with him and requesting that Hq AFSC issue clarifying instructions in 
conformance with this position (Tab 6). 


8. We received the Advanced Development — jedi AMD by letter 
dated 23 March 1965 and this Advanced Development Program does, in 
fact, support the SSD position (Tab 7). 


9. Ihave had several discussions with Gen Bleymaier on this subject and 
in view of the type data that will be obtained in the AMD Program, he 

- considers it important that his office be the focal point for the program. 
I recommend that his office be designated as the focal point. 


‘10. I understand that there has been some opposition in the Pentagon to 
the AMD Program. It is a costly program and there is some question to 
whether this should be done by the Air Force or NASA, It appears that | 
AMD may be a long way from obtaining formal program approval for 
Phases II and III. | 


li. I recounand: you sign the attached letter to Gen Bedwell, which should 
complete the action with regard to his 25 February letter to you. | 


J. L. HAMILTON) © | 1 Atch 
Colonel, USAF _ Ltr to Gen Bedwell 


Asst for Staff Support 
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SSK 
| (U) Request for Cetercvinsation enc Mindings Sursucnt to AFPI 3-21 


AFsC (8CX-3) 
AFB 





1 (0) A secretarial Clase Determination end Findings is requested 
authori sing tion of contracts, — to tu 10 U.S. Code, 
Section "2308 ware ). 


2. (0) Justification for negotiation of the proposed procurements is 
eet forth below, in accordance with the format contained in Air Force 
Ins 





a. ‘Be procurenents contemplated by thio request are as follows: 
(2) 98-01, 6-018 snd &-O1C, all models of the 












Propulsion Ingine. A contract vas 
averded in FY 62 for long leadtine materials necessary to achieve  pro- 
auetion capability, beginning in FY 62 for the complete 6-01 Space 
Vehicles. Follow-on contrects vere averted for long lead-tine itezs 
required for additional 8-01 Space Vehicles. D&Fs authorising = 
tions vere DAF Musbere 6@-lhe-13 and Gh<lhe-). ‘The proposed FY 66 pro- 
curesente will ifkevise provide for long leed-tine materials to permit 
continuous production through CY 67. ‘The 5-01 and the Primary Propulsion 
will ve produced at a rate of 3 to h vehicles per nonth depending 
the requirements and DOMME direction. | 


(2) Options) equipment to be used by s muber of space prograns, 
— — The tion and 































nF ment grace to blero rr petty Reet 
vehicles delivered in CY 67. 


- (3) Spare parts and logistics support in consonance vith the 
vehicles and equipment identified above. These itens were obtained for 
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this vould incinde the requiresent for suitable types of =enagernmt. 
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| (2) Assuxing that an otherwise qualified producer could be found, 
and that he could devise production methods and obtain production equinnent, 
as vell os tooling, it would be necessary that a prototype be fabricated and 
tested prior to commencenent of production. Reperfence has show that con- 
ponents, when combined. as a system, usy function perfectly under ground 





‘test conditions, but fail in flight under enviromental conditions found in 


space. Hence, it would be required that one or more prototypes be flowm 
with extensive telenetry instrumentation to diagnose the effectiveness of . 
the syoten and to identify the cause of failures. In short, the cost of 
obtaining confidence in a new supplier's -product would amount to a develop- 
ment progran. 


(3) In view of the — of competitive procurensnt, a stuiy 


as mate Eh IY of, te importance of competitive ross time required 


for another contractor to produce this vehicle. ‘This study revealed that a 
minima of 26 months preparation time would be necessary providing no un-~ 
usual technical difficulties were encountered. ‘This study also essumed that 
adequate manufacturing information and data could be obtained from the 
lockheed Missiles and Space Company and Bell Aerosystems Company. 


Category 2 ~ Hi of Previous Procurenent, for sod Itens_ and 
t and t 





“Me present producer of the S-[, Lockheed Mlesiles — 


— was selected on a competitive besis by solicitation of industry, 


procurement of competitive research contracts, and averd of the RAD contract. 
This competition was performed in accordance vith esteblished Air Force 
procedures utilizing a source selection toard to determine the successful 
contractor. 


bo. The presen tle en: Wiis Wiican: Heliaa ob ae 


‘S-01, Bell Aerosysterms Company, was selected as a subcontractor by Lockheed 


Missiles and Space Caspany in accordance with — procedures. 
Any decision to establish competitive sources must recognize, not 


satis tak Mea aa eek Gs es but nore importently the effect 


of the tine delay involved in preparation before any production could be 
expected. The state-of-the-art in the space field advances so rapidly that 





—ay Oe8igs wales 18 omistes SS protactisn 
secblance to the design reqiirewsts of Scree seers Sense. Se acvane- 
meat of science snd tectmalo;y coocerne! vith space -ctlvity Cver =e 

vast five yeers {s os =atter 3f cosas rowvlete. Jel:;, ~ppraxiontis- 
two to three yeass, soul. siversely «ff st tie interenta o⁊ the sountr;. 


cd. The foresoing i2fer.icisn obviously -polies “4 sn pli. ts soli: 
one curreat procureces. fsus yuanaities wnten woul! wr’ sbtstnainn «a 
ecsnd source. 


2 It is gan te ile ted, Lint s8@ proauction aspects o: the progres. 
will continue to be procured om * fixee nrice Dosis. 


Ls Procurenent J Lachrounc 


(2) ‘he Lockheed Missiles snd —— Comasny developed the S-01 
vehicles under several contracts, the first of vhich was awarded in 
October 1956. Several versions of this vehicle were produced under the 
. Agena A and Agena B nomenclature. ‘The Agena C version vas not procured. 
The first contract for research, cesiom development, and qualification or 
a standard S-O1A configuration (Agena D) ves awanied in August 1961. ‘This 

contract also provided for the production or-12 units, design and qualif- 
ication of optional equipment, und initiation of a component iaprovenent 
program To date, all of these units of the 5-01 have been delivered and 
accepted by the Air Force. An additional 85 units vere delivered in 
-CY¥-1962, CY¥-1963 and CY¥~-1964. Follow-on production contracts for the 
Agena have been avarded for 35 units with deliveries starting in January 
1965, ond the final delivery to be nade in January 1967. The first 8-01 
contract provided for tooling and a copsbility to produce at the rate of 
five (5) units per nonth in anticipation of the contracts contemplated by 
this request. At the present time, there ore known requirenents for an 
additional 29 vehicles vith a potential for considerably more than this 
quentity. ‘Technical data which will ultimately serve as the basis for 

. Ceveloping a procurement package is operationally acciumilated concurrently 
' and continually. The rapid improvenent in the stste-of-the-art requires 
d@ny-to-day program adjustments. ‘thie instability in technology eliminates 
all possibility for scheduling the creation of procurenent data suitable 
for competitive solicitation. Freezing the design of the 8-01 for the 
sole purpose of establishing a competitive approach in nrocurenent vould 
be against the national interest. ; 


(2) ion hth 

- Propulsion Bagine under several subcontracts with Lockheed Missiles end 
Space Company, the first of which wes awarded in the last quarter of 

. CY 1956. In general, the quantities, the pace set, und justification 
coincide with the remarks covering the 8-0] above. Decision was made in 
CY 1964 to furnish the engine sepyorately to Lockheed as GFE. ‘The first 
contract was let with Bell in C¥ 1965. Contracts contemplated are follow- 
on in nature. 





eee Pee se eee ee ee eee ee oe ee er . 


ples, Dasee on 2 Seeired contract 


=sopoees for sae Sv) sui Primer; 


placement aste of 20 Aci: 13%. 
Propulsion Engices: 
CY 12365 


aprii - Fequirerents siimsitzed to APSC 


7 


June - DDORBE direction for CY 1565 procuresent 
- DGF approval 


: July ~ Complete wor: evatenents 
August - issue Hi?s 
October - Receive Contractors § Proposals: 
Hoverber - ACO Cost inalysis Completed 
Decenber - Staff briefings ond negotiation plans completed 
CY 1966 a 
Jemuary * Negotiations completed 
February - Contract writing; ond initisl SSD reviews completed 


Merch « Controctors' signatures 
- Final 88D reviews comoleteu 


April - AFSC approvals 
~ Distributions 


The asswaption is based on experienced past histories of procurements and 
the required contract plucerent date is as shown above. 
h. No contractor Furnished Equipment in contemplated. 


3. «(U) «Tate letter is clesniriec CONFIDENTIAL since it reveals the 
Estinated FY¥-66 Progre:. 


SIGNED 


PAUL T. COOPER | 

Brigadier General, USAF 1 atch 

Vice Coz-:as.or DAF ~ Authority to Negotiate | 
- 2 Contracts (U) 11 cys 


6 
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2. This procuresent vill consist of 22 or sore sontracts for Soul, 
S<O01B, 88-013 and 8-01C, ol] nodels of tae Agecs Space Vehicle hereiaas:e- 
referred to collectively as the 5-02; Optional Eyuiment necesssry to 
accompany vehicles, Component Inprovesent Studies and Design, Relisbilits 

» certein Spere Parts, Procedural Data, Bepeir and Modification sf 

2 Parte and Componente, and Storage requirenents for the S-01 Vehicles; 
and YER SleM-1) and YER S1-BA-13 Rocket Engine, both nodels utilised by 
the 8-01 Agena Space Vehicle, Optional Equipment necessary to accompany 
. engines, Improvement Studies and Design; Initial Spare Parts, and Sechnical 
Support for S-01Primary Propulsion Engines. This is a follow-on to pro- 
curenent actions originally placed through coupetition. 


2. The authority herein granted to negotiate for spare parte is limited 
ee 

che scheduled acceptance of the last article under contract, to be 
necessary to support the end itens being procured under authority of this 
determination end findings and ure not identicsl to parts previously pro-~ 
cured by the Air Force on other than the contracts to vhich this determin~ 
ation and finding is applicoble. . 


30 the 8-01 Spece Vehicles perform ascent and orbital missions with a 
space environnent an exceptional degree of component and syste: 
reliability and the ability of all casponents to operate. effectively with a 
number of satellite systems. It met satisfy the requirements of both an 
upper stage boost vehicle and the more complex requirements of an orbital 
satellite vith payload recovery capability. It mst be designed with regard. 
to an interface between the Thor, Atlas and fiten ITZ Space Boosters, as u 
first stage; and en interface vith various satellite payloads. These 
requirenents — the technical an3 highly specialized nature of the 








us With respect to facilities: 


(2) Both the Goverment and the Lockheed iMissiles and Spece 
Company have meade substential investments to achieve the capability to »ro- 
auce the 8-01. ee ee ee eee eee oe 
dustrial facilities, special tooling and test equimment, and checkout 
complexes. Yockheed Missiles and Space Company has invested approximately 
$83M for industrial facilities, independent research, and the training of 
personnel. The Government vould have to duplicate its investment of approx- 
imately $264 if these procurements were to be made from a source other than 
the one which is presently producing the items. Also, it would not be 
feasible or practical to furnish s new supplier vith duplicate Government- 
furnished property, in that present producer is using ol) Goverment-furnished 
parts in performing on existing contracts that will not be conpleted until 


GY 








(2) Both che Goresz=:*% snd the Bell Aerosystecs Company have 
e sibstantial investcenze to achieve the capability to produce the 5-01. 
Government has invested approximately facilities, 





i , | 
supplier vith the Governnent-furnished property, in that present producer is 
ee er eee ene ee 
be completed until October Calendar Year 1966. 


be The present suppliers have achieved the knov-how and capebilities 


of the using satellite programs. The present sources can meet these schedules. 
New sources would not be able to deliver prior to April 1967, seriously 
effecting the U. S. Satellite Program. 


4. Based on the findings above made, I hereby determine that the proposed 


ment by reason of duplication of investrent, and might require duplication 
of preperation already made which would unduly delay procurenent. | 


5. Upon the basia of the determinations und findings above, I hereby 
authorize the negotiation of contracts for this procurement pursuent to 
10 U. 8. C. 290k (4) (16). Tits class deverninstion shell remain in effect 
until 30 June | | 
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AESt (S200) 


lL. Request reorganizacie: er the Genial frese Davisi 2 138 7) iste 
che Genini Target Vehicle Directcerase (33.7) effective FY 1/66. This 


yropesed Cemini Target Venuiscie Directorate “Sil te organised accordics 


so the general principles set forth in AFSCH 375-3, detea 15 Jun 64. 

stacmmeat 1 shews the current Genin’ Arena Division with functional 
stat sexests. Atteachwent 2 shows co proposes Se=ini Target Vehicle 
Directorate. 


2. ho inerease in manpower will te needed for the reorganization. 


However, srade exchanges are recuestec. A Colenel fer a Lt Colonel 
authorization, for Director, Gemint Terget Vehicle Directorate. Two 


Lt Colonels for two Majers authorizations, one for Ceief, Engineering | 


Division, and one for Chief, Operations Divisicn. Curreatly author- 
ized Genaini Arena menpcver “Al 1 be auccentea by seven spaces fre= 
witnin Deputy for Launch Vehicles. These seven spaces ere in corres- 
romiing or similer functionel erees which this reorganization is 
consolideting to create the Genini sarees Vehnicic Directorate. 


2 "tr 7229 et oS ams ? oe re yn a as = mee ‘2 =p 0: > de gn 7.8 

at arte On ob esen. Gemini f ae sce we: C3. af 2% -te fon Sym oeure: 

car yee *¢, e => * @ a . ite i seve . -= “~ om . ” % e. ™ we ° 7 * 
we $ wees wae vil ass& Bonata 2 A, * ey Sas, at + gems so es tee © “nis nas we used 


grow! nz coucera not cniy +o tie SOY Deputy, «oa. sc tne RiséA Kaanec 
Spaceereft Center (Msc) Prosren Director acd to che Comander, SSD. 
Tney nave voiced a firm i2sire to have the Gemini Agena Progren 
Director have a consolidazel organizatioa over which ne hes direct 
menagemens control. 


. Since Septenber 1963, when the Gexini Acene Procrem Office was 


reduced from Directorate (32kR) to Division status (SSVAT), the 
Progren Director has experienced mounting difficulties in attempting 
tC asply sound vcrogran menacement principles. Waile carrying full 

so oasi bility for munasing the rrogrem, he has not had tne authority. 
ae ~2 these responsizilisies; tais situetion being inherent to 
:2 Organization contuining ceither procurement, configuration 
; nor envinesering clenents. Tne Program Menasement Concept 

“, {see Acch 3) attscned to General Ritland's letter clearly 
tes that the Gemini Tarret Progrea is coasic¢ered to be a specific 
{29% vart of the Agena Directorate progzen), to ve managed 
eiy in accordance with 375 series AF end AFSC publication 
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ineating system management procedures as applicable. In March 1955, - 


ine et os. Be, 
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5. With the first Geziszt rendezvous misst 6 schedules for the ‘2h 
Quarter of CY 65 anda with top level U. 2. Sscveranent pressure on the 
NASA to advance rendezvous accomplishments, it is imperative thes tre 
Program Director te given an organizatioa oni -::\:.orization to responce 
quickly end effectively to chenzing schedules cand nerdware requirezents 





from NASA. 

€. In consonence ‘with Sunerel Ritland's letter to General Funk, 
Subjest: Manacemeny. Toto; gs for MD Procrins, © snr 65 (see Atch 3}, 

RVStem BEMetenions Sobel WAL cave bean 2 —— Sar vane Get sind ia os 


Agena Targes Vehicle “propre. it is nigaly reccamenaca that ccauaace tees 
be given ot Hq AFSC to request approval frox Ha USAF to establish 2 
System Progrem Office for the Gemini Target Vehicle. 


7. Attached are AFSO Fors 166, 186 end 126A-4 rez) seting the atove 
reorganization. 


FOR THE COMMANDER 


SIGNED > hee 


l. Jurrent Orr:nizevion ( Scvels) 


J. L. NAMWILTIN 2. Proposed Orgenizotion (SSV" 
Colcre:i, Ula: 3. «Ltr, MSP, 5 Apr €5, Met 
Aust fo Stas? ores : Concept for SSD Progrezs 


L. 8AS54/SSD Manegement and 
Responsibilities Agreement 
5. AFSC Form 186 

6E. SO Form 166¢ 
7. AFSC Form 186A-4 
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1. (U) The Agen: Directorate is responsible for the sunagemnt and 
technical direction of contracter efforts for the definition, design, 
production, modification, storage, logistic support, test and launch 
support of the Agen: space vehicle for all using programs. This 
includes certain engineering cnd procurement support to specified 
programs. The Directorate provides Aerospace Ground Equipment 
engineering support and facilities activation for all using programs 
and is responsible for the management and direction of the Agena | 
launch services contracts for the Esstern and Western Test Renges. 

The Directorate is also responsible for all program functions for 

the acguisition and launch of the Gemini Agene Target Vehicle. The 
Burner ITI Task Group, which was formally established within the 
Directorate during February 1965, functioned as a provisional staff 
office until June 1965 when it wes organized as & separate Division 
within the Directorate. Col William C. Nielsen is the Agena Program 
Director and on 21 Mey 1965 Lt Col C. £. Riddle became Deputy Director, 
succeeding Lt Col R. K. Le Beck whose retirement is effective 30 Jul 65. 


2. —t@} Since 1 January 1965, 15 Agena vehicles (13 keene D's) were 
launched successfully, bringing the total Agena flights to 169 (79 
Agena D). As of 30 June, the last 25 successive launches were 
neo and the overall success ratio of the Agena D vehicle is 
over 9 


3. (U) Seven new contracts were issued during this period end two 
Letter Contracts were definitized. ‘The total estimated value of 

the 43 active contracts now being managed is $450,000,000. One of 

the most significant events in the Directorate was implementation of 
the decision to procure Agena engines directly from Bell Aerosystems Co. 
The first buy is for fifty-five 8096 engines for Stendard Agena and two 
8247 engines for the Gemini Agene Target Vehicle. These engines will 


. cae eo. ° we * 
BUYING ot SITERVALSD: 
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Rh Sere enes So 2 Sei ee: Siew cles. ci eee Ra a ee oe ae ee 
Furnished Equipment (GFE) <> carp.ct letnos Contmet OF u(55)-722 whier 
covers procuremens OF 2, sir Tenlcics. Litter Controes 25 Sal 395-7357 
was Gefinitizeé into tw iaciviticol contr.ccs for louner secviees «t the 
Testern Test Range und the western Tess nonge. .. Sasic ordering Agreement, 
aF 04(095)-509, which provices for individual cost reimbursement cclis 
to perform enginecring <ffeorts cn un incentive busis sas Issued with LSC. 
4. (U). At the requess of Dv. Albers C. Hell, Deputy Director (Spece) 
DDR&E, representatives of the Agene Directorate presented to Hq USAF, 

The Under Secretary of tne ir Foree, and Dr. Hell, the results of a 

study which outlined u nusber of possible improvements *o the Agenu 
vehicle. The improveiscnts werc orimrily ‘aimed at increasing the Agen: 
on-orbit maneuvering and puyloud cnpebilitics without mijor chunge to the 
agena. configuration envelope. Tc promsed improvements ure being studied 
by DDRE&E. 2 


5. (U) The Divectorete wes involved in the evaluation of two mjor 
contractor proposals to uprrede the performance und reliability of the 
agens vehicle. These propostis were the Agen: Improvement Drive (AID) © 
and-the Agen: Long-Range Imorovenent Drive (Phose II). The AID proposal 
was «u three point program consisting of cxpunded Production Reliubility 
valuation Program (PREP) testing, = review of current acceptunce test 
specifications and procedures, und = component screening program. The 
Phase II proposal cimed it un increuse in the orbital reliability of the 
Agena. through major and ainor hardwarc changes. Major changes included 

an Integrated Guidance Module, (I@i), cimplified engine control circuitry, 
improved connectors ond improved wiring. Both proposals were thoroughly 
evaluated by Agena Directorate end using program engineers, and -those 
portions of the proposils which were tecnanically desireble and economically 
feasible heve been implementeoi. Ctihcer portions of the proposals required — 
furthe: study by the contractor. ; 


G. .(U) Significant improvenents were renlized in the Quality Assurance 
and. Configuration Control Progrums of the agene prime contractor, 

Lockheed Missiles and Space Comoany (LSC). This improvement was 
determined to be necessary primrily through problems encountered in the 
Gemini Agena Turget Vehicle Progrum. Because of the difficulty encountered 
in resolving the problems, it was necessary to seek top management support 
(both AFSSD and LMSC) to arrive at aeceptable solutions. Through meetings 
with Gen Funk, Mr. L. E. Root, president of LMSC, was convinced that 
problems did exist. He provided the high level mnegement impetus necessary 
to cut through the procedurel and contrectual barriers which hampered 
effective performance by LNSC. As a result, in Mey 1965, a new LMSC 
Quality Assurance Program Plan, effective on all contrects, was approved 
by SSD and AFPRO, LMSC. A sincere effort is being mde in improvement. 

of configuration control procedures also, and although progress has been 
somewhat slower, it has been encouraging. Both vrograms should provide 
benefits to oll LMSC contract efforts. | 7 | 
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Thais document serves as the tesic <elinsition cf msmgeseat ce EBELLeics 
for the Genini Agence Progzas. in my 2565, the first Genial ageon Taseet 
Vehicle received First Article Configisation Inspsetion (PACK) and was 
shipped to the mastern fest Range. ‘The secesni end third vehfieles vere | 


assembly and test. ‘The total prograa kas been reduced 
vehicles when procurement of one vehicle ws terninated 
in April. or technical problema wes resolved by implementation of 

@ special 10 point program to reduce manufacturing and quality assurance 
difficulties in the Command Progrezmmer and the Command Controller. 
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8. (U) The Burner II vehicle entered the acquisition phase (Phase IT) 
with award of ccntract to the Boeing Company as a- result of Source 
Selection Board action. The Phase II effort includes development of 
AVE, AGE, personnel subsysten, support subsystem and logistics to define 
the Burner II system. Contract AF 04(695)-754 was negotiated in the 
first quarter of CY-65 with go-ahead provided to the Boeing Company on 
1 April 1965. Design effort was the primary activity during the second 
quarter of CY-65 in preparation for Critical Design Reviews scheduled ~ 
for the third quarter of CY-65. | 


9. (U) Engineering activity continued at a high level during the 
reporting period. Hany component improvement and test programs were 
initiated or continued. Activity continued on the Titan IITI/X/Agena 
development end contractor proposals for mjor improvements to the 
Agena vehicle were evaluated. 


a. A using program has been selected for the Titan IIIX/Agena 
combination. Development of the Agens booster adapter is continuing 
with static structural testing scheduled for September. Consideration 
of Titan ITIX/Agena interface requirements revealed a problem in command 
destruct circuitry. This problem is now under study. | 


bd. The Production Reliability Evaluation Program (PREP) entered 
the fifth round of testing. Mach round tests approximately 35 Agena 
components which are selected at random from the production hardware 
associated with a lot of 20 vehicles. Round V covers vehicles AD-121 
through AD-145. Planning for Round VI has been initiated. | 


c. An extensive Agena spares screening program was initiated during 
this period. All Standard Agena speres were reviewed and evaluated against 
established criteria in order to climinate components which were not 
considered flightworthy. The basic purpose of the program is to increase 
reliability of the Agena vehicle and the spares provided through logistic 
support. Procedures were established for initiation of a continuous . 
spares screening program. : 
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tuations called tockslloy wis initia: 
Propulsion Subsystem pex — were involved in the indoctr{naticn 


of Beil nerosystems Compuny as tn ussociste contractor for the Agena rocket 


engines. Propulsion Improvement programs included development of a 
propellent fill coupling with u 15-dey hole capability, redesign of the 
sensor bar pinpuller and initiation of a test. program on the secondary 


propulsion systen. 


f. Electrical Power Subsystem personnel were concerned with a wide | 
verlety of improvement programs. An or-orbit partial failure of the 
Type IX DC/DC Converter generated un intensive investigation of problems 
in this component. Satisfactory corrective action has been Accomplished 
and the program to develop en improved converter, the Type XVII, has been 
accelerated. Performance of primary power sources wes satisfactory during 
this period; however, there was on increase in ground failures for the 
Type V and Type VIA sccondary batteries. Vendor quality control and . 
battery charging procedures ure being investigated cs possible causes. 
In addition to the Type XVII Converter, development programs have been 
initiated for the Type XA Convertcr, the Type XIV Battery, the Ampere-hour 
Meter and for wire harnesses und electrical connectors. 


@- Modifications or improvements were initiated or considered for 
most Guidance and Control Subsystem components. Some of the changes 
involved incorporation of new piece parts such as the transformers in 
the Flight Control Electronics essembly and relays in the Guidance J-Box. 
The first flights of the Mod TIC Horizon Sensor as an integral part of the 
vehicle guidance system occurred during this period with successful 
performance. An extensive proposul for redesign of the Velocity Meter 
Was received and is being evaluated. 


h. Activity in the Commmications and Commend subsystem was primarily 
centered on problems cncountered in the design and production of the 
Gemini Agena Target Vehicle C&C equipment. An intensive effort, ineluding 
investigation and discussion with Gen Funk and Mr. L. E. Root of IMSC, 
was required to convince the contractor that o problem existed. By the 
end of this period, extensive redcsign, udditionoal testing and improved 
manufocturing and failure analysis procedures have resulted in a C&C 
system of greatly improved quality and reliability. 


10. (U) A study of Aerospace Ground Equipment (AGE) problem arees and 
recommended solutions was initiated during the reporting period and a 
contract for improvement of the 4GE Power Supply System wes ———— 
Activity on the conversion of Launch Complex 14, Eastern Test Range, I 
accommodate the Gemini Agena Terget Vehicle configuration continued — 

a vehicle on stend capability scheduled for July 1965. ‘The proposed Titan 
III IC/ITL facility at WIR was reviewed to insure that the Agena vehicle 
could be accommodated in the event ea requirement develops. 
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12. (U) Progress in configuration control activities was notable during. 
this period. aA configuration control program wes established for the 
Gemini Agena Target Vehicle and the First Article Configuration Inspection 
(FACI) for this vehicle was planned and conducted. Configuration control 
was instrumental in the evaluation of the Agena engine contract with . 


‘Bell Aerosystems Company. Implementing instructions were prepared for 


configuration control on the Stanfard Agena production contract _— 


Contract AF O4(695)-722) and the Burner II contract. 


12. (U) The attached reports contain detailed information on the activities 


of each Division within the Agena Directorate. 





WILLIAM C. NIELS 6 Atch 


Colonel, USAF Historical Data 
_ Director, Agena | 1. Ramts & Prog Div (C). 


Deputy for Launch Vehicles 1 2. Procurement Div (U). 
+ 3+ Genint Agena Target Veh Div (C). 
~h. Vehicle gineering Div (U). 
45. Aerospace Cround Equip Div aw 
6. Configuration — Div Me 
7. ..Bureer II’ Div (C)., 
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. £0) Agee Flight summery 


On 31 March 1965, SSVA distributed the Agene Flight Summry 
Report to program and staff offices within SSD, Hq AFSC end Hq USAF. 
This report described and assessed all Agena flignts through 31 Dec 6h. 
_ During the period 1 Januery 1965 to 30 June 1965, 15 Agena vehicles vere 
flown making a total of 169 flights. of these 15 flights, 13 were of 
the current Agena D configuration. The remaining 2 vehicles were Ranger 
flights by NASA using Agena B's. The lest 25 Agena flights have been 


- guecessful and the overall success ratio of the Agen. D now stands at 


over 925. 
2. (u) Production Reliability Evaluation Program 


During this period the Production Reliability Evaluation Program | 
(PREP) testing continued. The third series of tests (Round ITI) was | 
completed in June 1965. With the exception of one Reliability Analysis 
Report and a Diode Special Study, Round IV-was also completed in June. 
Round V was started in April 1965 end wes approximately 20% completed 

by 30 June. Preliminary planning for PREP Round VI wes essentially 
completed on 30 June 1965. | 


3. (U) Quality Assurance Program | _ 


On 22 May, the AFPRO at LMSC approved a new LMSC Quality Assurance 
Program Plan which is in full compliance with MIL-Q-9858A. This plan 
culminates a year of effort during which IMSC prepared and submitted several 
unacceptable plans. The effort was accelerated and given top management 
support as a direct result of the meetings between Gen Funk and Mr. L. E. Root 
of LMSC which were required to resolve quality problems on the Gemini Agena 
Target Vehicle. The plan is now in effect and is being implemented through 
written Operating Procedures. | 


4. (U) Agena Production Authority 


On 16 February 1965 concurrence was received from AFSC to reduce 
the -722 production contract from a total of 57 to 43 vehicles, pending 
a decision on the SLV-3M. 


on 17 February 1965, 2 Letter ‘Contract was sent to LMSC to procure 
‘43 vehicles. 


On 30 April 1965, direction was received from AFSC to setae ee the 
original buy of 57 vehicles (4 veh/month delivery rate) at the earliest 
effective date consistent with cost. 
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5- (U) IMBC Operating Schedule — 


LSC Official Cperating Schedule, Issue +27, was distributed to 
the Program Offices on 18 June 1965. The Lockheed Schedule depicts the 
milestones, systems test and launch stcnd loading for 21) programs using 
the Agena vehicle. SSVAR acts as the SSD central point of contact for 
LMSC in coordinating and seotatning cperoval for the information ———— 
in this document. 


f.) 


6. (U) Work Statements 


During this time period the following work statements were prepared 
and/or submitted to SSVAK for contractual action: 


. | ' Agena Vehicle Storage from June 1965 through July 1966. Work 
statement issued 19 April 1965. 


v. PREP Round V covering vehicles 103 ‘through 120. Work Statement 
submitted on 19 April 1965. — 


c. Standardized Work Statement Package to be used in connection 
with the BOA, Contract AF 04(695)-589. ‘This package consists of separate 
formats for each of three categories which generally apply for this 
contract; PREP testing, Hardware Improvement, and Studies. The system 
is designed to allow rapid administrative handling and enable work to 
begin on a particular effort (including contract negotiation end aioe, 
within two weeks after Program Plan es 


6. (u) Agena Improvement Drive 

In February 1965, SSVA received the LMSC Agena Improvement Drive 
(AID) proposal. AID-was a three point program aimed at improving the 
probebility of mission success of the Rees: The three areas of effort 
es AID included: | 


ao. AN — Production Reliability. Evaluation Program (PREP) ? 


b. A thorough review of current acceptance test procedures and 
specifications 2 and 


ce. A ——— Screening Program. 





ADtes Teeciving inpet: from tee WES AF « Sper gre ring 
— — Teplice to USC ont apric i with the foltoving © 


Se Standars agen. plans sco fasiude cll7D zevels of 
environmentz1 testing tn future PREP rounis. 


b. PREP testing of progress peculiars should be nandled on 
an individual progrcn besis. ; : 


: c. SSVA recomended that LMSC pursue the Acceptance Test 
Review on an individual program oasis ind estublisa. procedures to assure 
consistent end continuous revicw. 


d. SSVA endorsed the foliowing aspects of the Component 
— Program: Speres Screening, Component Pedigree, and Continuous 
Component Screening. Joint LMSC/iir Force efforts in Spores Screening 
are covered in paragraph 2. 


7 (U) Agena Spares Screening 


Yo carry out the spares screening functions recommended in the 
LMSC AID Proposal, a joint AF/LUSC Spares Screening Committee wes established 
by SSVA. Chaired by Lt Col E. A. Lembeck, II of the AFPRO at LMSC, the 
committee held its first mecting 12 April 1965. The purpose of the spares 
screening was to increase the confidence level and reliability of the : 
spares used on Agena missions. By the end of Muy 1965, the screening 
committee completed screening of the Standard Agena Spares. The Screening 
Committee also made recommendations for # continuous screening effort. 
These recomendations were forwarded to SSVA for consideration. | 


(U) Agena Long-Range Teprovensnt Program ( Phase II) 


The LMSC Agena Long-Range Improvement Program (Phase TI) Proposal 
wes received by SSVA in February 1965. The objective of the proposal was 
- to increase the orbital reliability of the Agens vehicle through hardware 
changes. Some of the mijor hardware changes proposed included: simplified 
engine control circuitry, integrated guidance module system, decentralized 
power conversion, UDMH actuators, improved wiring, and improved connectors. — 
SSVA approved the following changes in u letter to LMSC in May 1965: 
improved wiring, improved connectors, P-700 and P-70l changes, pressure 
transducer improvement, and new J-100 umbilical. LMSC was requested to 
provide additional information on the following proposed changes: simplified 
engine control circuitry, new three axis accelerometer, and propellant vent 
coupling redesign. LMSC was scheduled to present this information 9 Jul 65. 


9. (U) This report is classificd CONFIDENTIAL because of Paragraph 1, 
which reveals Agena flight success ratio. 
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7 Turing tb+ perio’? the Fromoemes: sai Pricuctica Tirisien (STAs) 

_ Supported the agena cirectorate dy —2 So 7 sew contracss, definit ica 
of 2 letter conmcracsts and adminisisestiss of <3 wetiwe sosteacss. Total e« 
eated yalue of thess contracts {is approximtely $50,000,000. | 
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2. During the period decision was seée to directly procure trax Bel! hero- 

- systems Compeny the Agena engines anc curnish engines to Loczheed Hissiles 
and Space Co. as Governnent-furnishes equipment. The first buy was for | 
fifty-five, 6096 engines and two i2h7 engines ror the Genint Progrom. In 
order to meet the requirezents letter contract Am0G(695)-766 was issued. 
Kegotiations for the definitication of this letter contrect were scheduled 
for July of 1965. Contract is to be definitized on a Firm Fixed Price basis. 


3. During the period Letter Contract AF 04(695)-722 was issued with IMSC © 
for the follow-on buy to the AF-45l1 contract. This letter contract is for 
the delivery of 57 Agena vehicles with engines furnished as GFE. -. Negotiations 
started during the period for. definit — but were not completed prior to 
30 June. 


4. During the period Letter Contract AF + 08 (695)-7 7 wes definiticed into 
two individual contracts, AF 04(695)-668 and AF 04(695)-689, for leunch 
services at ETR and WIR. For W?R the period of performance was for 15 months. 


5. During the period the first Basic Ordering Agreement, AF 04(695)-569 was 
issued with IMSC. This contract provides for individual cost reimbursement 
calls on an incentive basis for Agena engineering efforts. Also, a fixed 
price BOA was forwarded to LMSC, but has as ae not been signed. 


6. During the period Letter Contract Amendment No. 27 to Contract AF O4 
(695)-129 was negotiated with o11 the overage CCHS to Contract AF 04(695)-545. 
The amendment will be incorporated into the AF-545 contract during July. 


T. During the period’a complete screening of all spares to support the Agena 
Vehicles was started. Upon completion of this screening a system of spares 
rotation will be instituted to preclude tne obsolescence of spares inventory. 


8. During this period the Ceneral Accounting Office has undertaken the 
investigation of the Minneapolis-Honeywell Co. subcontracts under the IMSC 
production contract for purposes of determining if excess profits have been 
' generated. Final decision had not been reached as of the end of June. 


9. Pact-Tisting 22 Beli ca 3-5 May 165, crtabhisded tbe uct tint 
seplecament of certaiz tec. Tacilities were urgently requiced. The 
Agena Directorate nmedc theneceszary noacy ($260,000) avaliable for thc 
required replacement. ¢..30, a cumplete review of all facility icens 
vas undertaken to ascertain ics contition ani possible need for updating. 


10. Contract AF 04(695)-761 for sustaining services at Santa Cruz Test Base, 
California, during the period 1 July 1965 through 30 June 1967, was negotiated 
with IMSC and distributed. the contractor is required to naintain test stands 
-1 and 2 and associated block house in a condition to receive systems and hot 
fire tests. | 


11. Burner II — with The Boeing — Seattle, washington 
finalized 30 March 1065 to be effective, April 1965. Contract AFOs(695)-75% 
covers fabrication, testing and delivery * three vehicles to TR - be 

- test flown by a Blue Suit AF Team. | 


12. During the period Contract AF 04 (695)-715 was — and definitizea. 
This contract covers the requirement for iuprovenent of the Environmental 
comlitions for the Agena Vehicle. This required study, engineering and — 
modification of AGE equipment. 


by the period effort was started and negotiations completed on 

C AF AP 04 (605 )-821: This contract covers the updating and modifications 
for the AGE Power ‘supply. The L/C was not issued nor definitized prior to 
30 June. 
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The following ivems swmecize smlor activicies of che sracefrece 
Section during the subject time pestod. Principal seccion effor= was 
provided for the Titen IIIX/Agena, Gemini Agena Terget Vehicle, Zipcor? > 
Separation Joint evaluations, review of program plens and 35-013 
configuration control with review and eccion on design changes. In 
addition, continued support has been given :o progrems using Agenn. 


l. Titan IT1X/Agena 


A progrem.has been selected to use =he Titan IFIX/Agene 
combination. ‘The Agena/Booster adepter design is essentielly the same 
as proposed previously except for more access. Design of the booster 
adapter is virtually complete with neerly ell engineering released. 
fhe one major unresolved design area is the primacord separation joint. 
Greater vehicle loads dictated an increased skin thickness in the 
separation area. The skin is up from 0.143 inch to 0.160 inch and is. 
changed from HM21A-T8 to HK31A-T2: magnesium alloy. The skin thickness 
to be cut with the primacord remains the seme. To validate the new 
joint, twenty panel tesis were conducied. Tne cutting action was 
satisfactory, however, the primacord charge beck-up ring cracked on 
nineteen of the twenty tests. The onck-up ring is the rine presently 
used. 


Static structural vesting o! whe cooster adapter is scheduled 
to begin in September 1965. Testine of the adapter will be combined 
with testing of the Titan III% forward section and will be performed 
by the Martin Company at Denver, Colorado. | : 


During the last four montns of che report period, e substan‘ “ial 
_ effort has been expended on the total interface between the Titen ITIX 
and Agena. The preponderance of discussions on the interf'ace concerned 
system compatibility. One major problem remaining is time phasing, in 
the command destruct circuitry. It appears the Agena may destruct ond 
-thereby damage the destruct circuitry before the Titan attains 
irrevocable destruct. Another problem of redundant discrete circuitry 
for reliability purposes will be achieved by design changes by both 
IMSC and the Martin Company. Other circuitry improvements will be 
made at the same time for imoroved reliability. The Standard Agena 
pin. assignments will remain the same as presently used. 





wert FSA TI. Sesh mt lies nisembiies cad sezo7 in: 
Somutune wil? te sirens heel 1.2 ae. ee seeiresens oF me Tiss 
TaiX retrorocke: o2- coniition. The ~isss ase Ioceved at che af: 
end of Titan Stage if. The lozs smoeem~ est betveen che resros and 
the vehicle center lise results !n a sending nomen’ increase of 400% 
ew vehicle separation for the one retro out condicion. The streng-n 
increase will result in “wo pounds eddicionel eft section weight. | 


2. Gemini-Agere Target Vehicle 


GATV Shroud Evaluation. Bascd on a flight failure history and 
insufficient engineering confidence, the modified A-12 shroud has not 
been considered by the contractor to be flight worthy. Certification 
has, therefore, not been issued. After conducting a detailed design 
review, both Aerospace and AFSSD personnel have agreed with Lockheed's 
conclusions. Recommendations have, therefore, been forwarded to NASA 
regarding the nécessity of certain structural modifications and subse- 
quent qualification tests. This effort has been authorized and 
procedures are being implemented to carry out this work. <A detailed 
review of the test plan will be made prior to any testing and a date 
analysis will be executed upon completion of all tests. 


GATV Control Systen Analysis. It has been the aim of an 
Industry~-Government Team to evaluate the capability of the Standard 
Agena Control System for the docked configuration. To.this end, this 
office has participated in numerous test discussions and related tech- 
nical reviews. To date the McDonnell Corporation has performed a 
series of full scale dynemic response tests using a Gemini spacecraft 
end the forward structural sections of the GATV. The data gathered, 
relating to damping, cross-coupling, and modal frequencies has been 
made available to Massachusetts Institute of Technology and used in an 
analog computer program. The latter has been campleted and the results 
reviewed by all parties concerned. At this time MIT is awaiting | 
additional information from McDonnell as to damping characteristics . 
before executing their final progrem. Existing results indicate that 
the stable gain region for the Standard Agena Control System does not 
‘provide an adequate safety margin and that a modification would have 
to be incorporated. Such a change is under consideration. | 


Structural and Thermal Acceptence. To insure that all 
structural and thermal requirements are met for the Agena Target 
Vehicle, this office has undertaken a continuing review of these 
technical areas. Specific problems have been attributed to galvanic 
corrosion consideration, clearance provisions, secondary propulsion 
system alignment verification, mating surface tolerances, and plumbing | . 
integrity. At present, a final study of primary battery characteristics — 
is being performed, the results of which will be-used in a thermal | 
analysis of the type 1C batteries. Their operating temperature is 
critical and every effort will ne made to maintain then in the proper | 
environment. — . 
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‘In en atrenmp= to elizinace parcsicle contamination during 

. booster afapter separazion and apvreciadly reéuce che longitudinel 

' shock induced into the structure, the Air Force has funded Lockheed 

to investigate the zipcord joint for possible application. A Phase 

I development effort was completed which esteblished a thermal environ- 
ment of from 70° - 350°F for the joint. To find a compatible jecket 
material to contain the primecord, an interim test effort was carried 
out at the Lockheed Santa Cruz Test Bese. 0th a single material 
(silica filled neoprene) end a casposite (Viton A with silicone rubber) 
have proved.adequate. At present this office is evaluating a cost 
proposal for the Phase II development effort. This eight month 
program will hopefully result in a well integrated system with optimum 
functional characteristics. Under a new contract agreement, an AFSSD 
work statement is being written for this Phase II effort. 


iG Plumbing Inprovenent Program _ 7 a 


since January of this year a-great deal of progress has been | 
made in upgrading the yuality and thereby Improving the performance 
of the Agena plumbing system. As che result of a joint AFSSD-Lockhecd 
Industry Jurvey lasting «vo weeks, many r:commendations were presented 
which have been reviewed end to a varying degree acted upon. The ~ 
“ollowing Lvers are come of «he: changes which are to be Incorporated: 


fn orbfiat © snring: tinpler hes been pur into use at 
lackheed vaich produces veo ‘ish cuall.y supe flares tn accordance 
with a Risk Welte saestr! vy fon. <iohin che nees future all vehfele 
Slaves wil! ve of. hia cose. C4 * 


‘oo TUnmbsiise tole. teaxace amd cer.ainly reduce unnecessary 
repalr action mn. “he Inunch case, procalures have deen initiated to | 
quUalily ea sev Nizein§s “D2" nu. esl ateeve. This separable connector 
haa been 2ub Jee ‘ont 29 3 preciainasy dcslim review and all conclusions 
Imifente ts vill de es oder uf sncnt wae improvemen:. over the 
existing “AN” desis... The laccer wa. developed for use tn hydraulic 
systers of propeller toiven aiezraf: and na. for algh pressuse pnewan~i 
lines of soace wertetes. | 


dh the ‘levelonpmrsas of such syscens es the Be7/O and «he 
alal spasecrnr:, “he .ecnnoloyy of permanent Joints has laproved 
atenirivantty. hn fetucsion brazing technique has {ndications of 
vreat application *o voth veatcle aml AG: equipment. This process 
will very shortly be subiec.ed to ceviev pions vith other possible | 
approaches +o persasen.. ‘totse destin. | | 


Tee qualiiy of :be Jgere cing, α. 
tas deen considered tracecptabic a: cincs. Ss insace qmlity, cusime 
wi22 be procured om a reguiar tasis. —— 
that Will de able to seet “ae rigid IMS specificacs 


— other innovasions have been o> wild be considered vhich will 
collectively reduce plupding prodlers to a very low rate of occurrence. 


5. Lockalloy Sveluation 
In order to effectively reduce vehicle inert weight. through 


use of an efficient structurel material, Lockheed has expended in-house 


resources and effort in the development of a Be - 36% Al alloy, herein 
referred to as lockalloy. The latter closely approaches the strength 
characteristics of pure. beryllium as is used for the Agena’s forward 
section skins, but unlike beryllium, it possesses fine ductility, 
formability, weldability, and machinability characteristics. Lock- 
alloy is considered, from all indications, to be a most efficient 
material. It can be subjected to complex stresses and high loading 
conditions which other materials cannot tolerate due to weight or 
loading limitations. This office is presently supporting Lockheed 
in their attempt to "sell" lockalloy to the Materials Laboratory at 
Wright Patterson AFB. If the necessary evaluations are performed so 
that a design date handbook can be compiled, both the Air Force and 


industry will undoubtedly find numerous applications for lockalloy. 
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st Jesmasr 1%° wet decisloe was made +o procure this engine 
2irers from Bell Lerosys ems SCameisy as as assoctate contractor. The 
pies: danian Golan “hls canes + acransenen: vill be 3/8 679 and is 
seneéuied for éelives> is July 19c%. These engines vill be furnished 


«GFE to the lockheed Missile an? Space Company for use in the Agena 


sonce vehicle. fifteen exsines have ocen flowm during this reporting 
eriod with successful engine operasion on all flignts. 


2. XLR31-BA-i3 


This engine will also be procured direct from. Sell Aerosystems 
Company as an associate contractor and furnished GFE for use in the 
Gemini Agena Targe*s Vehicle. 


The oxidizer gas generator valve has continued to be plagued 
with problems and is undergoing quite extensive manufacturing 
technigue changes. Completion of the — verification progrem is 
now scheduled for September 1965. 


3- Sec sion systen 


J Regulator Redesign. The test program indicated the ereep 
problem to be e nated. However, the regulator demonstrated a 

rapid ghift due to cold soaking. <A test program is presently under- 

way to demonstrate that this shift can be pre-set-into the regulator 


by cold soaking during the. acceptance of each regulator. 


Trim Orifice. Difficulties encountered during acceptance test 
of the SPS thrust chambers revealed a tendency of the propellant trim 
orifices to cavitate a flip or change performance. A test progrem 
determined the proper relationship. between the trim and metering — 
orifices and the flipping has been eliminated. 


4, Vehicle 5001 


This vehicle, with two SPS modules end the first production 
XLR81-BA-13 engine, was successfully hot fired at Santa Cruz Test 
Base. Following the hot firing the First Article Configuration 
Inspection (FACI) was conducted on this vehicle. | 


5. Propellant Feed, Load, and Pressurization Sys tem 


A progrem to develop a 15 day on-pad-wet capability for the 
propellant fill coupling wes initiated. The coupling will elso be 
made non-interchangeable between the fuel end oxidizer sides. Incor- 
poration of IMSC-Vandenberg design chenges into the ground-half, on 
she vendor's drawings, sill eneble follow-on procurement of the sround- 
nalfs. None of the ground-halts have deen procured for several years. 


—— — 
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During shis repor. period ome 3-013 resins: afasios * flow . 

with successful restar: achfeved (Seepsho:). Tis was the first 5-015 

restart vehicle without a cold ges syste= to smintain propellants over 
the sumps during coast. Passive ullage control was not fully denos- 


. strated, hovever, because pre-flight analysis indicated that the | 
‘propellants remaining would be stabilized over the sumps during coast. 


6. Sensor Bar Pinpuller 


A redesign of this pinpuller was initiated to eliminate the 
corrosion problem and the retaining spring menufacturing problem. 


. Development testing has been completed and manufacturing of qualifi- 
eation units initiated. 
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3. Percomacs Lister 


- Se Subdsycten seaming 212 not creas. warring imi babl 3° ST ou). 
Current ctitisation is ac follov:: | 


| Auth Duty/ Req 
Neme Function Grace/Graije AFSC/AFSC 
* 7. D. Tedrick Sr Project Officer Cept/Haj 2821/2825 
6. R. Pisarczyk Project Officer/Pwr Dist ist Lt/Capt 2621/2825 
“#R, L. Bush  . - Project. Officer/Pwr Source 1/1t/Capt 2895/2825 
L. M. Kikuta . Project Officer/Pwr Conv 2/ Lt/Capt 2821/2825 


* Notified of impending “Return to Cockpit". ‘Assigament 
#* FCS NLT August 1965 


v. Participation in Using Program activity significantly increased 
with added support for Burner II and Titan ITIX, additional Using Program 
Flight Failure investigations, end the new component study, severcrmcat ’ 
and modification efforts. | 


2. Component History: 


A. Power Conversion Equipment: 


(1) Type Ix BC/DC Converter - A third flignt malfunction of this 
component occurred which resulted in a 50% loss of the Using Program's 
mission. The failure is believed to have been caused by loss of the 
negative output series regulator. Corrective action was to initiate individual 
unit evaluation and selection for flight; to require temperature cycling 
during acceptance to detect poor workmanship and marginal piece-parts, to ; 
accelerate the modification program (Type IXA), and to utilize a redundant | 
(2 converter) system for one using program. Performance for all.other flight | 
vehicles and in all special ground tests (PREP, etc) has been satisfactory. | 


(2) Ampere-Hour Meter - One flight malfunction occurred, however, 
its extent was minor and ao loss of mission was experienced. The malfunction 
is believed to have been caused by a "flip-flop" failure in the digital 
readout section. ‘Temperature cycling during acceptance to detect poor 
workmanship and marginal piece-parts has been initiated. Performance in 
all other flight vehicles and ground tests have been satisfactory with the 
exception of PREP Round IV in which continued out of specification conditions | 
‘were experienced with the variable frequency oscillator, (VFO). 


(3) ype X DC/DC Converter - No significant ground or flight 
problems were experienced with this component. Use of this converter as 
the BIL guidance system power supply is expect” t*to stop if satisfactory 
results are obtained from a feasibility study on operating the BIL system — 
on unregulated DC power. 


(4) Type XIIA, DC/AC Inverter - Flight performance of this component 
has been satisfactory however, two ground test problems were experienced. | 
The varying load conditions of a payload tape recorder and the sequence 
timer motors caused reflection of a back voltage into the output of the 
inverter producing excessive voltage modulation. Corrective action was 
to replace a series resistor in the output filter of the inverter with a 
one microfarad capacitor which blocks the back voltage. A minor problem 
- of continued "out of specification" condition was experienced with the 
crystal frequency control in development life tests and in PREP Round IV 
Tects during temperature extremes. 


b. Power Distribution 


(1) Six basic Agena clectrical Junction boxes have sate PREP 
Round V Test with no indication of anomalies. | 


(2) Te main pover dictribution box was modified to provide for 
linear measurement of pyro bus current (elinal conditioning) and by ine 
creasing accest to —— poves functions ror using programs. 


ec. Power Sources 


(1) Primary Sattcrics « Internal encapsulation of all conductive 
surfaces ani {ncreases trermal control bemm fn Dee 13+’ has provided for 
prodlemefree perforsance of Primary Batteries on all flights curing the 
past elx months. Increased attention is nov being placed on activation 
awl heviling of batteries suring the prelauncn activities. Preparation 
of a nev detallo! artlvarion omacewture vas conplated in May 1945. 


(2) type 3 Y Battery © Gunlification of this batter) was canpleted 
in May 2965. ‘The Type I? nes Increased wot stand capability by 30% and 
pover density ani: cagecity ty 106 over tnose batteries previously used. 
Moll fication of the venicle to pecmit installation fa tne Standard Agena 
forvand rack ani the UPA Kit [3 now uniervay. 


| (3) <econtary Battectvs - Ground fatlures and rejection duriag 
prelaunch charging of the uestruct system batteries (Type ¥ and Type VIA) 
anarply tacreased turtas Ime 1303. Inetequate vendor quality control ant 
inproger charging practice: nre cuspectet. 


Se MesreT st: 


(1) toe oemscalee D2. tee 
exis to sinusoical witsutis: f2 tac sesioe foun 1506 $2 RN epee Tao 
eliminate tais prodlez, —— wiszs 7 See seater wal. 
consisted of addins a stiff: Sprcas &o Sac stasionas; comtacts a%: 
to the coil support structure to provide stiffeataz to the reley cen. 

Since the above change did aot effect form, “it o> fiction a part amber 
chenge vas not made and treceadvility was proviced trrous: lot aumters oaly. 


(2) Certain types of class diodes similar to the LS8481-001 have 


| exhibited a failure mode which consists of cracked or broken glass outer 


cases. The cause appears to be primarily due to stresses which are exerted 


_by.the conformal coating material primarily when exposed to environmental 


stress test conditions. The impairment of the electrical cheracteristics 
vary from slight degradation of the forvard current/voltage characteristics 
to en open diode. . 


(3) ‘Connectors: - Rejection of Deutch DIK and Hi-Rel equivalent 
connectors due to split and torn grommet has become increasingly serious. 
Although early evaluation indicated deficient design was responsible, the 
actual cause was determined to be aue to the use of improper or inadequate 
tools during the assembly operation and lack of quality control. The con- 
tractor was requested to eclininate all improper shop aids and tooling; to 


provide adequate ctancard tooling; to use o harder grommet material (50 shore 


hardness silicon ruvoer); and to “indtdate operetor certification, work trace- 
ability ani retrainin: classc:. 


se Special Projects | 


u. Dype TKA Converter - his 11 month $709,000 effort to modify the 
Type IX vC/DC converter to witictrnd ecrtaln overlomi conditions and | 
externally applic? voltners nee progrrsceu past the ist scheduled design 
review. ‘tne first SLi she unit * tentatively seseduled to be delivered 
in Seteninsy Je’. ; 


be Type MA Cunverter e vals wy 9, £OO eleven month effort to madify 
tie Type X OC/DC converters ws vitectand certain overload conditions aad 
cxtemally applleu voltages en’ to improve reliability may be cancelled 
an’ the BIL cuidence sycten rin on unrepulated DC voltage as a means to. 
simplify the vehicle. Seasistlicy of this chance 19 being determined. 


Ge Type XIV vattery = A clx ante: $225,000 effort to continue develop- 
ment of this zinceoxypen batter; system vas Initlated in June 1965. The 


objective of this project definition program ic to provide an optinun 


electrical power source vith a minimum energy density of 150 watt-ehours per 
pound, a 505 increase over silverezine batteries. The prime contractor 
(IMSC) Ls to conduct vehicle Interration anid accomodation studies and the 
subcontrector (£erle-Picher wid is to conduct parnnetric studies end a 
functional cell testing: pros 


Se sogrst Sar Newer 564 masczes offacn wes iaitiete: to 
esteblich tur desiss seqsiveest Soo an tmpcorei solide state ——— 
supess Our to select = reader for seTelorente 


@. Wire Harness ant Ronnector’ - 42 evaluation of improved "Space-veist” 


wiring ent ixprove? connectors (HAS 1599) is expected to be initiated. 


f. Fuel Cells - Cooperation with tne RED hero-Propulsion Laboratory 
in Fuel Cell development and testing was begun in March 1965. Prototypes 
of the Allis-Chalmers “capillary” fuel cell were tested to -6117D environ- 
mental levels and discharged to an Agena Using Program Power Profile. 
Future action will te to assess expected follow on program requirements end 
to assist with the FY 66 R2TD Fuel Cell Progrem by providing funding and 
technical input (if the Using Programs establish a firm requirement). 


4. Gemini Agena Target Vehicle Program S upport 


a. The IMSC Gemini Program Office was directed in — to replace 
all of the Struthers-Dunn 10 amp relays identified by IMSC part number. 
1614945 that were used on the Gemini Agena Target Vehicle. The 1614945 
relay was affected by rust deposits in the vicinity of the pivot pin on 

the relay armature. The affected relays were replaced by the 10 amp Babcock 
relay identified by IMSC Part Number 1840533. 


b. Review of the Detail Specification for the Gemini/Agena Target 
Vehicle (IMSC 1417169) was accomplished with final SS/C approval based 
on rewriting separate specifications for the program peculiar junction boxes 
.and having these added as an integral part of the detail specification. | 


Ce Installation of the 1540533 relay in the Forward Power Distribution 
‘Junction box required that the relay mounting bracketry be modified and a 
subsequent need to requalify the box. The box failed the requalification 
test due to relay transfer caused by excessive cross coupling of g loads 
during sinusoidal vibration. Extensive testing was then run on the junction 
box to determine an optimm mounting configuration for the relays and the 
box has resumed qualification testing. — 


ad. FACI for Vehicle 5001 was conducted in May. Drawings, menufacturing 


data, qualification reports and FEDR's were reviewed for all junction boxes | 


and conversion equipment. Harness drawings, harness installation drawings 
end manufacturing, test and acceptance data for the harnesses were also 
reviewed. — C FACI activity (documentation review) was completed 


20 May. 


e. Similar support was provided for a review of Vehicle 5002 systems 
test data and for FACI of Vehicle 5002. _ 


i --. ee Oe Ste ee — — * 


— —— — ·* 





1. Flight Control Tlectraaics Asserts | 

A redesign proposal progres sles vas —— cro GE. M wore 
Statement vas preparec under 30K. Let. 2 Ic, noverer, defas acl 
pending a study of a nev SCE coacert. | 7 


Twenty-five transforsers used in the SCE vill oe replaces effective 
with AD-132. Earlier incorporation (AD-121) vas not possible as IMSC 
required additional testing at the system level. These transforners. 
will correct the failure modes found during temperature testing. . 


Tvo additional tests are being incorporated on tne FCE ATP to 
ensure detection of transformer induced anomalies which were noted 


on six Agena flight histories. 
2. Flight Control J-Box 


The Flight Control J-Box test procedures incorporated temperature 
testing for all units effective with AD-114. | 


3. Guidance J-Box 


The G. x. Hi-Rel relay (LS 8453) was replaced because of teflon 
contamination. There are twenty-three relays of this type used per 
box. A Potter-Brumfield relay (with a glass actuating bead) vas used 
as a replacement. It was previously qualified. ‘The change was — 
effective, in line, from AD-100 and up. For AD~83 thru AD-99 a rework 
Program was necessary. The box from AD-99 was used as a sample for 
rework and confidence testing. The testing included temperature cycling 
and a qualification level shake. The sample unit passed successfully. 

. All using programs accepted the reworked box except SP-7. 


Temperature testing was incorporated into the ATP with AD-ll2 and up. 


4.. Sequence Timer 


The LMSC proposal for a development timer concept to be used to - 
_ correct switch and counter anomalies was accepted. A Work Statement 
- was written and submitted for SSVA approval. | 


ed im ah te mee 


5. Yaw Sensor 


A vehicle carrying the yaw sensor is scheduled to fly in September 
1965. Progress of flight test plans was reviewed 5 May. Installation 
drawings are complete and a satisfactory TM schedule has been prepared. 
The yaw sensor was checked out at MIT and then shipped to IMS. 


ati § in: 5 htt tc Ga ncths dite Bi tn abbot abi 4 Qs. 


Gb. Inertial Reference Pectare 


yric's 48062 (null chasze), 36055 (TCA transformer change), 65515 
(closed loop stiction test) and 65517 (transistor power saplifier 
change) vere incorporated into the IRP on one ECP. The Design Control 
Specification vas revised to reflect these chances and assisned a nev 
number, DCS 1461836. 


7. Moa II Control Moment Gyro 


Two qualification gyros failed to complete the qualification testing 
without significant problems. A lack of quality control during CMG 
fabrication. was determined to be the major cause of the problems. The 


" -CMG basic design was determined to be satisfactory so IMSC issued a 


statement of qualification. However, this qualification statement was 
not issued until Nortronics completely revised their quality assurance 
program end vendor acceptance testing. The most stringent acceptance 
test: change was the increase in random vibration to the qualification 
spectral density for 90 seconds in each gyro axis.. -The delivery of 
‘flight gyros is expected to begin in August 1965. a 


B. Velocity Meter 


The IMSC proposal for an improved Velocity Meter, DVM ITA, was 
accepted by SSVAE. A dork Statement was written and submitted for | 
approval by SSVA. The proposed DVM IIA will have better performance 
and should eliminate most of the out of tolerance FEDR's associated 
with the DVM II. 


9. Mod IIC Horizon Sensor system 


The qualification tests on the improved UN transformer and the 
Sauereisen $31 encapsulated macnetic pickups were completed. The UTC 
transforeer and the nev magnetic pickup were incorporated at S/N 850 
end the Horizon Sensor System was reidentified as a -19 system. 


The first flights of the Mod TIC Horizon Sensor as an integral 
part of the vehicle guidance systen occurred during this ———— Plight 
data indicated vory good performance. 


The failure of the pressure tranoducers to mect ——— 
created problems in production of horizon sensors. Corrective action 
in the form of improved process controls and procedures vas implemented 
vy the vendor; however, the effectiveness of this corrective action is 
unknowm at this time. This problem is not critical because flight 
performance is not dependent on the pressure transducer. 


co “ 


10. t Sc of Ss 


A comaittes vas organized at the request of INSC AFPRO to purge 
the Standard Agena spares. The purpose wes to eliminate components 


_ * that were not: considered flightworthy. Four subcommittees vere 
° established to screen spares for Subsystems A, B, C, D, and H, using 


criteria established by the committee, Upon completion of screening 
the comuittee reconvened to establish procedures for implementing a 


. continuous spares screening program. The continuous screening program 


is awaiting approval by SSVA. 


¢ 
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K. Comnnicatices 4 Comeand Sctaysten (88/t) | ee 
i. 2 Ateenced Cw 
wmications, changes te Commaret Oestruct 
geosiver Model Ri22. cay deca een antes Geen ee a | 
mechanical changes which redaced cost by reducing namsfacturing tine, and 
inereased reliability by reducing piece part count and izproving electro- 
magnetic interference characteristics. These changes were approved, and 

plan was funded for ACI to build and qualify an iaproved receiver. 
The qualification unit was completed in May and the qualification tests 
were performed during the period 2-17 June. Only minor problers were en- 
countered, and the unit is now considered qualified. It is scheduled for 
incorporation on Vehicle AD 132. | 


2. 






















_— Time delay and Modulation Amplifier: The Engineering Change 
Proposal — to incorporate these two modules has: been completed, 
and — is scheduled for Agena D #132. 


| bs. tor: The Fifth Dimension combitetars have now been - 

| qualified. The main problem encountered in the qualification was in the 
design of the input filter and the application of the transistor in that 
filter. ‘This problem was corrected by use of a transistor of higher rating. 
The new commtator design is scheduled for incorporation in Vehicle AD 132. 
Lind Instruments, Inc., commutators were qualified during the previous re- | 
porting period. 











Je ‘PAM Type II Teleneter: The Pulse Amplitude Modulation (PAM) 
'. Type VIII Telemeter that was installed on Vehicle 7001 failed at — 
AFB shortly before scheduled launch time. The failure was caused by | 
worlaanship error in that a wire had been broken near a contact and only a_ 
= solder connection existed. It is interesting to note that this 

apparently was not caught by a visual inspection and it remained un-— 

——— a baa initial acceptance testing, engineering evaluation testing, ; 
vehicle systems test and initial vehicle testing at Vandenberg. The unit 
that was installed on the vehicle — this failure operated satis— 
factorily in flight. 





he “Three Way Comcial. Suiteh: The qualification of the Transco Products, 
Inc., switch was completed in mid-February, and the final design review was 
performed on the sth of March. The switch is scheduled for incorporation 
on Vehicle AD. — | 


5. Improvements to Gemini ena Target Vehicle Ga tions 






"and Controls Equipment: In the Winter of —— 





. Force's Agena electronics engineers to investigate hardware failures, failure 
analyses, and corrective actions on Gemini-Agena Target Vehicle C&C equipment 

- were met with inertia and passive resistance at some levels of the contractor's 

Management. Air Force persistence finally led to a complaint by the contractor's 


“~~ 





‘At this conference the company presented generally-worded assurances 
that all was well with the hardware. The Air Force presentation countered 


“with specific information by the Configuration Contre] Office (SSVAC) 


concerning IMSC's malpractices, and was capped by an analysis written and 
presented by Lieutenant Colonel Greenfield on "Critical Problems Associated 

with the GATV C&C Subsystem." The presentation contained only documented 

facts: and established that upon an electronics failure, one or more of the 


following actions frequently were lacking: 


a. Verification — 

b. Determination of failure mode, 7 

c. Determination of failure cause, | 

d. Determination of degradation in associated circuitry, — 

@. Decision as to appropriate corrective action, and 

f. Follow-up or implementation of corrective action. 
With the existence and nature of the problem established » Colonel Greenfield 
next presented a ten-point improvement program for the GATV C&C gear. 
— the ten points were producibility improvements, furnishing a pro- 

grammer memory assemble to Stanford Research Institute so that actual 


hardware tests might be performed on subcontract 26-7041, adequate failure 
analysis and corrective action, and continued involvement of design 


_ engineers with their hardware. A copy of the presentation is attached. 


The response to the facts was predictable and immediate. The Company's 
managing officers promised General Funk rapid embarkation on such an im 
provement program and in fact later adopted the entire ten-point progran 
as presented in this meeting. Still unresolved was the question of the 
original complaint. IMSC top management requested substantiation of the 
charges but substantiation did not exist. The instigator of the complaint 
has since moved to another company. ) 





















Agena C&C C engineers at the plant seeking 
evidences of improvement at the operating level. Assurances of good in- 
tentions were received from all quarters within the company, but were 
coupled with explanations that nothing concrete could be done until IMSC 
top management should propagate written instructions to proceed. This 
sluggishness generated additional adverse reports up through the Air Force 
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It encountered seme real difficulties: 


lead ° | 

source of attention, . 

: members to their functional 
rganizations, a condition which for a tine gravely diluted the authority 

of the task team leader. During the next 12 weeks we kept the total effort 

under close and continuous scrutiny, and were gratified to see a cohesive 

effort take shape, but were disappointed at the snail-like pace of inception. 


6. Analyses and Schedule Difficulty: Meantime several analyses of 
the equipment were underway. One was a "worst case analysis" performed by 
IMSC R&S engineers. This analysis was primarily theoretical and included 
testing only of modules that were redesigned based on the theoretical 
analysis. Not all Programmer XVI Modules were included in the analysis. 

It mas to be completed by June 30 but was three weeks late. A partial 
analysis was underway by engineers from Aerospace Corporation with whom 

the GATV program division had a contract for technical surveillance. This 
was restricted to pure analysis and covered only a few of the problem modules. 
The analysis of greatest importance amd interest was the one conducted by 
Stanford Research Institute at Palo Alto, California. This analysis not only 
included some theoretical work but also did include actual testing of the 
Programmer XVI memory assembly. This SRI analysis turned up a number of 
deficiencies and led to the redesign of several modules in the equipment. 
Unfortunately this evaluation of actual flight—configuration equipment got 
underway too late for its full potential benefits to be realized. <A copy 

- of the SRI analysis is attached. It is necessary at this point to em 
phasize the following fact: Had the original design been attended with | 

this level of care, analysis, and bread—board testing, the intensive, tight~ 
schedule expensive, last-minute corrective effort would not have been required. 











‘7. GATV C&D Improvenent Results to Date: ‘The equipment is demon 

ot more resistant to interference, both conductive and electromagnetic 
although quantitative data has not been assembled, both IMSC and AF 

pap Son feel that the manufacturing failure rate has markedly ; 
that is, few modules are found to be operating owtof. specification after 
assembly. The schedule has not been slipped. The other day a IMSC executive 
remarked that the problem now is trying to explain why the original — 
had so mich padding in it. Some changes remain to be made in subsequent 
vehicles, the value of these changes outweighing the disadvantages of con— 





_. Liguration change and cost. Other changes are characterized as desirable 


but have not been scheduled for incorporation. Working against changes is 
the lateness of the effort. Many of our questions this pring were met with 
the answer, "That's being covered by our worst—case analysis." Question: 
"When can we see it?" Anawer: "We're still working on it." The company's 
worse —Case analysis had a publication date too far downstream to satisfy 


began 10 May 1965 and occup 





- called that, clearly is not acceptable to the Air Force nor to any United 
‘States Space Program. May this experience prompt the military and civilian 
space programs to take a second look at hardware and its design, manu- 

facturing and test histories.: In addition may we remember that — 

by itself is useless; it must be folbwed by appropriate improvement. 


nf Imspection. Ac : This 
the ensuing three weeks. It was apparent 
immediately that the improvement program had not impacted the first ve~ 
hicle. In the available time 285 discrepancies were found by the C&C con- 

figuration subcommittee. The committee estimated that potentially over 
2000 such discrepancies could be documented and recorded were the time 
available. Our subcommittee noted with interest and relief ‘that the 
acceptance team pronounced the vehicle unflightworthy. | 


9. Space Ground Link System: This syztem, designed and produced by 
idridge is of interest to the office because it promises 
advantages in its volume, weight, power consumption, versatility, and 
mechanically-modular outer configuration. Preliminary discussions are 
underway with the program office. J | 





8. Vehicle 


2 Atch 

l. Briefing Charts entitled"Critical 
Problems Associated with Gemini 
Agena Target Vehicle Command and 
Coummications Subsystem (2 cys) 

2. Analysis of Memory Assembly, 

- Progranmer XVI (Final Report) by Stan- 

ford Research Institute (2 cys) , 





a ben 1065 = 30 165, 


. de "412 equipweat modifications 
under -the provisions of the Agena Environmental Improvement Contract ,. 
“AF 04(695)-715." "fnis — period of ‘performance 1 Dee 64 - 31 Jul 65, 
was ‘negotiated for $581,580.. As a part of this effort the contractor will 
se ee ee en ee ee . 


| a /Fecoumended’ ‘solutions. 


Bre Technical ‘and’ — management assistance was provia-a to: a 
"Gemini Agena Target Vehicle (GATY). Division during this period in support 


Tor the Launch.Complex.14, ETR conversion. A GATV vehicle on stand — 


capability vas “achieved on 8 July. | | | 
3h “Lt Goloiiel Bawin A. Benkbesi was astignea ‘as chief, AGE Division 


— effective. 18 Sune. '1965.- 


ry “Proposed. Titan IIt 16 /r8t faite, Review and — vere — J 
on Date Transmittals and the preliminary version of the Facility Contract . 
* Bad Item Specification TIII-34000.. It has not been determined whether the 
- Agena. will be a requirement. on the facility, so the basic. consideration was. 
.to‘insure that the. facility’ criteria and design could accomodate the ‘Agena 
if .it becomes a requirement. - IMBC was provided coverage in March under -- 
Ccus 16 and 20 to review pertinent technical documents and attend interface 
meetings. . A RFP. was subnitted to LMSC by ‘the Martin Company for completion 
: of Phase 1B-of the program which involved definition of total Aerospace and . 
facility requirements including complete specifications - The RFP was 
cancelled three. weeks Jater due to the funding — and lack of. specific 
. requirements. 


5. tt Cook was 8: member of the Source Selection Béard established to. 
select 2 contractor for ‘the, Program 461 Follow-On Program. : 


. 6. - system Technique. for: - Automatic Reconfiguration (STAR) was initiated on. 


a test basis on Complex: 75-3,,Pad 4.. STAR will accomplish the flight-to-flight | 


. engineering. required for the launch control systems using a computer .to 


a compare : ‘the configuration to be flown with the past flown configuration. The | 


‘output. ‘will, be. wachine generated. drawings end schematics from an input of the | 
_ Vehicle’ function: interface pin list. It is estimated this systen a save 


| 25h - 3m i oh rae engineering. 


; a, —* 








"modifications ‘are being made at Launch Complexes 75-1, 2, PAIC-2, 3 and PALC-2, 
4; the Missile Assembly Building and the PALC-2 Technical Support . 


". lL. gl Toeated at Vandenberg AFB. Authority for this program is SP-12 letter, 
a Proposed. Tsprovenents to ‘the Agena AGE Power Supply System (c), dated 23 Dec 64. 


Beal 6. Negotiations: for Er Taunch Capability Contract. (tcc) AF 0h(695)-688 
_ * were’ completed on 17 Feb. 65. The definitive contract was issued 3 May — si 
1: The ‘contract period was 1 Jan - 31 Dec 65. The negotiated price was. —— 
— ‘compared : to $6,833,082, the original. LMSC proposed price. The reduction in — 
— price was due. to clarification ef the. requirenents of.the work statement .and . 
oh ase ‘by. ‘eliminating: the’ need for a: high level of manpower by restricting wajor 
— — to: — non⸗ eoueurrent basis: The. eee includes cost incentives: only. 


gs” ‘Beheduie. ‘chingss on the Gemini Program ennowiced ia April resulted in a 


. potentially concurrent: situation arising between major tests on the Vela 


>” Program: and cn the.Gemini Program: A Fact Finding was held on.6 May 65 at BTR. 
+ It was determined a.requirement for concurrent testing ‘existed. A Supplemental 
..., Agreement : to. ETR Launch Capability Contract was negotiated 27 May 65 to provide | 


capability. to. perfora major tests on a ‘concurrent. basis: during the months of. 
- Sunes: aly” and — Such’ concurrent. testing capability costs $369,150. 


-_ “Jo. There. still. remains | a potential — to conduct — tests on a - 


- “ Concurrent basis: during the remainder of CY 1965, so the contractor has | 
.-) submitted’ a letter. - Proposal . to. ‘continue the manpower ‘levels approved for June, . 


— July and August’ throughout the. year. This proposal will be. studied in July 


-and, if the requirement exists . procurement action will be initiated in eee | 
" August to insure continuity of effort. a ‘ 


| ‘Hegotiations. for wor Launch ‘Capability Contract (we ). AP on 698 ) 689 
- — ‘completed in December 1964. ‘The definitive contract was issued 10 May 1965. 
7 $1 isge ne en ron 2 me oe eee ee, 


carte ithe. ‘request. for’ proposed for ‘the Follow-On =m ‘Launch Capability ( Contract 
ae issued 30 Jun 3969: eee ian ee : , 7 
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established by the: Progrem Director, Agens Directorate, to edninister 


of the Agena Vehicle. The Chief of the 





a Configuration Control Division reports directly to the Program 
: - Director, : end in addition to the initial Standard Agena configuration 





_Tesponsibility, _ for the period of this report, was responsible 
tion management (both vehicle and AGE), Burner 





— nore configuration management (doth: vehicle and AGE) and- participated in 
vis the! fact: finding and: initial: spplication of ‘configuration management on 


the ‘Bell: “engine <<: “" Functional responsibility is governed by appropriate 


— ‘hr Force regulations, AFSC: manals, and other associated policy 
"23 ee Fae major governing. doctment is AFSCH 375-1. : 


he! Configuration — ‘Division is established — the 


ae Progra Lada’ ase seperate. — wlan the Agena Directorate. 


PERSONNE : “ay presinted ia jeevidas reports mansing Of .the Con- —— 


— J Division, continues to be.a major handicap. During 


the period of this report, two officers vere transferred out of 


Space: Systeus Division and one out of the Configuration Control . 


': Division. ‘One officer transferred into the Configuration Control 
Division... The unit manning document requirements remained the same ; 


for the period of the report.: Manning. affected the total efficiency 


of the Configuration Control: Division for the period of this report, 


end’ is expected to continue the detrimental effect, until an. ap- 


propriate decrease in program responsibility or increase in manning. 


- The clerical problem is especially acute at the present time. At- 


tachments 1, 2 = 3s relate to the manning problea. 





3. MAJOR pouty AND PLANING DEVELOENENTS . 


a: Policy. Simply states, ssvac policy is, to operate according 


to the appropriate ‘regulations » manuals and specifications, vith as fev J 


deviations as is feasibly possible. : Configuration management (since 


it 4s only 3) years’old by name, but many years old by principle), is 


@ continual. educating process both at the contractor's and in house. 

The Configuration Control. Division continually revises and refines 
methods and procedures” for maximum accuracy and effectiveness, and 

its. en ee ee eee regarding, 


| — management: ce 


b. Planni Planning. Major evelopaents during the period of this . 


, — vere: 


| (1) Planning of Genint Agere First Article. Configuration 
Inspection (FAI). 


(2) Fact finding for procuresent of the Bell rocket engine. 
6) Finait zing of the Gemini. Agena specification program. 
“f fh) praft of obi 6o5)-T22 contract, configuration enagoment 


— awi ewriiie instructions. : 


, -* (5) Teplenentation ¢ of configuration managenent « on the Parner . 2 
| Bs. ‘Program: — 


— (6 " Establishment of configuration control ‘Progran for the -. 
Gemini Agena progres. | ~ | 


A brief summery, of major planning aspects follow: 





: . Be ‘Planning of the Gemini Agena: PAGL's - The epprosch 
wes to integrate configuration management, engineering and vehicle in--: 

_ tegration into configuration subcomsittees.. The approach worked very. 
/ well on-the vehicle FACI, by eliminating duplicate effort and inspecting | 

the subsystem as-an entity, rather than treating specifications, dravw- 


ings, failure analysis, etc., individually. The — problem encountered 


was the actual marcvers audit. 







De Pact ; 
——— was made to. procure Agena engines Configure: 
Control Division participated in the pre-contract, fect finding trip.. 
_ Bell Aerosystems Company's knowledge level on configuration management . 
.. 18 very. low. The June 1964 issue of APSCM 375-1 is on this contract. 
A oe —— — is aah corerec® 


: . Finalist ‘the Geaini DA ification ° 

"tie major problen aoe in progrem was a continual 
practice by the contractor to quote. full compliance on. some specifications 
- and standards and then, vben full compliance ves requested by the 

_ “Air Force, | indicating’ they. had no intentions of complying without . 

wore money:.” The: Tamber of negotiations over deviations made the 

| —— — program especially —— from a schedule — 


eee eee! “ab prect ‘of oF. "ob (é 72 > Contract, Config ation 
was sation of iT deviations to ABA Bulletin hs, and : 
of the. configuretion — exhibits from ‘the 1 June | 
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7 for Gemini | : most aspect : for this 






was ‘peagren to | 3 
ia L. FACE plaaning will be the next eajor step on this 









' £. Reteblishnent of the Con tion Control 





program was third party (Nationel Aeronautics and Spece Adminis- 
tration (NASA)).. The coordination on each Engineering Change Proposal 
decision is unwieldy but apparently necessary since NASA controls 
funding. Twenty (20) full hours were spent by the configuration . 
management staff educating the various contractor — on aspects 


—— 


—— IN PURSUIT OF MISSION. OBJECTIVES: ‘The: major 


or critical probless asbociated with configuration management during 
the past 6 month period, fall into three general. — Treated 


———— these categories ere as follows: 


: ae —S—— Configuration — is a relatively nev | 
‘subject. Many. Air Force and contractor personne]. are not familiar 


with the : requirements of AFSCM 375-1 and equally unfesiliear with the. 


_ procedural functions that support these requirements. During the . 
period of this report, this problem resulted in personnel (both Air 
Force and contractor) other than configuration management steff neking 
—— management decisions. When configuration management 

ied to new areas or.contracts (such as Aerospace Ground Equip- 
—— AGE), or the AF 04(695)-766 contract) the educating process by 
the Configuration Control Division is usually a lengthy task, com-. 
licated by several factors, such as the contractor's internal organ- 


 deation » lack of standardized approach by separate divisions: within 
& contractor's organization ete. =: 





7 b.- ‘ Communication: Stated — this. — aul groups 
. (such as specification writers, engineers, quality assurance etc.) to 
talk to each other, naturally reflects in configuration management 
inspections. At the Gemini Agena VEhicle FACI in May of this year, | 
contractor personnel assumed their’ supervisor or enother group was 
going to. take care of their individual responsibility and the result 
vas. à failure (as a collective progrem effort) at FACI. Company. - 

". management. aid not create a strong communication atmosphere and this 
severly hampered the Air Force ee — ain aaa 


. of ie —— Job. . 


«ee c.* Teplenen — ‘this ‘would es to TN as the most _ 


: critical “encountered during this reporting. period. On the 


Gemini Agena Program it was discovered that the tion management 
requirements for the Secondary Propulsion. System (SPS) subcontract . 


were inadequate and in error. When the contractor was. questioned on - 


— ⸗ i 


4 





* initisted nee steps to resolve them as soon as possible. 


Q) Ant Sevac state menbers vill ansver axy or all questions | 
by-edther contractor or Air Force personnel concerning configuration 


(2): Work 23* vith the: —— is the —— — 


— insure ‘that. the configuration manegement effort is an — and. 


*e 
a »° 


(3). Conduct b briefings either in house or at the — to 


_.. insure correct interpretation and therefore. increased — in 


the application. of configuration management. . 
(a) Standardize operational procedures: within the ———— 


Control Division to the maximum — ———— 


(5) Use — “wherever possible to show incveased effective- 
ness over other programs or pest axyersence ° : 


(6) Continually evaluate the ‘manning —*—— as related te 


| ths mission and request edditional manning according to specifics not 


generalities. Continually evaluate methods of operation to obtain: 
maxis — — with minisum manning. 


_ 5+, Sinmor’ poser cossorryes 


Standard: ‘The major effort has been in the — 


— F——— On ares. “A study is being accomplished to streamline the 
"| specification: program and make it more managesble. ‘The. IMSC drawing 


structure also. needs revision. . This study is scheduled for the period 


. of ‘the: ‘next’ historical report. Configuration accounting is still poor 


“and attempts are being made.to improve ee ee Se 


" makes it a hit: — run — 


— 






this 
specification review | 
‘Present ——— is on —— fasten — 


alo hes tho new sssinr: 1 
s contract is to raise ie 


to a self a self supporting position. 


fy oo trol 

pated in. the: review. and I * — 
on ey Per) &“pproval of the. T-IIT-x interface 

"document : os also provided inputs to the nev. 









Chief, conttguretion, Control Div 
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D0 ere Sa 
Request fer Position of File Clerk-fypis: for Configuration Nacegenent— 
Offices (enue) | : 














GOYA (Cayt Roshon) 


2. The present manning of the Configuration Vanegerent Office cxlis 
for one clerical position. The title is; configuratiun control cicri. 
The job description hy activities is listed below in Luo colums; first, 
what the job description calls for, anf secon’ thu .ictual — VaLac 
on an evaluation for the past seven months. 


























vJob Description Actual 
Support CCB Activities | * 70% 
) : 19st 30% 
Mail Runs * 2h 
Prepare Travel & Leave . | 
Orders 3 134 
Bafe Guard Classified Sh | . 53 
File Meintenance on 54 358 
Classified : | 
Receive visitors & telcpnone , 
Calle S% | 5% 
Control of Drawing File 23% « 0% 


Specification and Manual 
—- Madatesance ath * Of 


*# Indicates actual percentage in relation to prerent duties. ice 
feetor is higher than called for efficiency foctor for all aress 
éecressed. Where factor is lover SSVAC ateff mamiern took on the 
efiditional job, because of clerk's inability — of workload) 
to accomplish the task. 


2. In requesting an edditional position the following facta verc 
considered. 


a. The primary mission of the Configuration Munnagcement Division 
is the identification, control and status accounting of configurations 
of vehicles for which management responsibility rests with the Agena 
Directorate. 


o. The primary results of mat configuration management activities 
is documentation. Some exemples are, letters, specifications, porticns 
of work statements, implementation documents, records, engineering 


waa [ate a]. 
SL ae 
We Bene eee eee 


ssp 72%! 4] COORDINATION SHEET | Vil k. Hi 


@. Ney Of the abwe dccunete are sleet ia the Coad gous .L0e 
—— Divisinn fer refereere purpiece aul usc by other cdf ire ‘within 
the disectorate anf by using pecegram perscenel. 


@. Since the Gile? of tac Configuration Management Division rcportes 
. G@izvectly to the Prugrem Director Ageon Direc:orate, it is manéatory chat 
the iaformation maintained te of the highest wuality and in an orderly, 
easily usable condition. ' 


e. Since configuration management is » relatively now area of nyntemn 
progrem management, many letters ere written clther to establinh pulley 
or provide interpretation. The jow level of the cuntracturs knuvledge tn | 
this erea has been very -ipprrent in past months tun. crecponce to curten-cr ite 
tractual requirements has been wlov, therefor the aumnnt of letters hea ~ 
been excessive. 


f. Al seat igaratton: — office: at ScD with programs ilie 
magnitude of the Agena Program (and in some cases conller programs) 
have a minimem of two secretaries. 


g- The major erens vhere e&di tional eft ‘ort Ls ———— are = 
and filing. 


h. The ——— of tac’ configuration cont-ul: clerk hos been 
gutstanding in all arpeets of the Job deseription but the magnitude cf 
the work does not fit the Job description. 


4. The job description vas written and classificd in April of 164. 
t that time the only major program wae Gtrndacd Agena aw using prog) anu 
activity in configuration management was very lov. Configuration 
managemcnt of AGE was nonexictent. 


J. Presently the Configuratian Management Division supporte two 
major programs, anc is tn the process of placing AGE under configuration 
management. Two major new programe are in th: work statenaent stuge 
at the present time. 


k. When one clerk attempts to suppor: five — members and the 
division chicf in the activities referenced in (j}), the time limitation 
is severe and creates a back-log in typing-f —— and associated 
administrative duties. 


L. In April this administrative back-log was spproximately 3 
months. Through concentrated personal effort the contiguration control 
Clerk has cut this to approximately 1 month tut all efforts to bring 
it below this point have little or no effect due to the time limitation. 


m. Vhenever possible configuration managearnt staff members ovsisi 
the configuration control clerk but is is intuitively evident that this 
ie & mi —— cation of 6 > and abili e 


— | — — — 


Cd 
- eo Bee eo a @ @e 1.66 02 HI Bee #26 Se ew 
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g 


ty FORM gy COORDINATION SHEET 


BR Captain aas sevieeé or resTicies. tac evaligurativo 
fesegusen® S6P‘s 10 obteis 21.imc cffect®vene:6 based ce ulaimm 
manning bet Laternal nrecedure. contime ee eee 


asda Tiling ares. 


O. Whenever a typing becklog existe priorities rust be ascign:2a 
so written communications thereby slowing dow the overall coamunicelion 


Tesponse of the Configuration Mansgenent Divisioa. 


p. ‘Whenever files aro in «a cubetandant or — coniltion 
taay are hard to use ——— for personuel vith lecs than Intanura 
kuovledge of their contents). | 











2. Configuration management by its very nature, idiot: gine “3 Contrvwtling 


ena accounting for various configurations turns ous a loc of corracpormence, 
receives a lot of report: ané many times becomes involved with official 
correspondence of other offices vithin the directorate. The volume 


figures are approximately these: 


Letters written per dey (Ave ) , .5 
Reports distributed per mouth Average) 9) 
Copnalidated changes to Specifications distributed per noanth 
(average) 
Internal records ennanged per wuek (Average) 3 
. Thais give a total avcrage of kO documents createu or handled per 


veek, 
Job responsibilities: i: this area vould run nn nveruge ul 50%. 


3. File meintensice un preparation. This un awa that has been hadly 
cegiectad because of tin: limitations isposel by evs sent clerics] 
manning. Job responsibility would consist of secing that folders 

wore properly identified t:. <ccordenee with the file maintenance plan. 
see that all folders wer in proper order (there are solcers cther than 
specification folders), mointain control over the {ile to insure proper 
accounting for items removed and insure foller; ci:icred cre in the 
correct order or position. Accomplish efditional tasks concerfing the | 
files as directed by the configuration management officer in cnarge of 
internal procedures. The time factor for thic. portion of the job ie 


he e 


., Maintein in ex up tc date statue all reference documents used by the 
configuratio: managemnt, staff. This Lnvolves Military Cpeeifications, 
vederal Specifieatinne aud exy O6D diiectives or epplicable documents. 
The time factor here t:: 5f. Bre valume factor ir nunronimately 00 
ANcUMe ALS. 


5. fe recoestiag an additicanl position the test apgroach is to write 
> s% Gestription of whet areas cf the office operation nees attention — 
teat are aot receiving the recuired ettestion ass. 


nan. S8YAC is the docunentetion center for the clirectoraze. In tine 
with this reoponsitility, there are two aajor erees that secd Iarediate 
attention. For other areas see proposed job description. | 


(2) SGVAC has one full safe containirg nothing but engineering 
draviugs. These dravings arc of little or no salue to the engineers | 
that must reference them because they are no!’ flied chronclogieally an? 
they.cre not up w date. Volume wine there are approximately 20,00 
ecards vhich require periodic revision to keep only the lctest most correct 
information in the file ror reference by Agena Dis:ctorate: engineers. 

Job responsibility in this area wuld be to keep che files un tw dat: 
(efter first runoing them turough the sorting wachine to esteblish the 

initial order) revising them perlodically ac revisions come in, or new 
— are added to the file. Time factor wuld be lus. 


- (2) BBVAC has one sete Completely full and another safe tvo — 
thirds full of Standard Agena epucificatione. These specifications 

are all coutractual documents ani are constantly boing used by mesbers 

of the SEVAC staf! to nerfeim the primary mis::ton, ani are continually 
refurnneed by olhir o1flee: within the directorate lu the performance of 
their individual jobs. The job responnlblilt, isc vould be to standardize 
the working files so that they would be gure uscbic and not require a 

lot of digging to rind vhat you are looking fnr in a specification folder. 
After the initial effort this task would level ou. at about 154 of sre 
job description. Volume wire there are approvimately 160 specifications 
on Stendard Agena alone. Gemini Agemi will add at least 30 to this 
wumber and the new pmgrem vhich SSVAC is taklig cover at the prevent 

time vill afd at least 40 mre. Again it must be cmphasized that Lhese 
specifications arc alvays in = mobile state. They are either being used 
or going through change or revision action. 


Major, USAF Job Dercription 
Chief, Configuration Managouent Div | 
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2. General: ks ale 

of Agecea on Mansgemest Division. ‘The oriamsy respoas:i-'litiue 
of the. job are in the typing and filing area, rovevor the job calls for 

a neat appeareme, the ebility to deal vith svopic, 2 courtecus uanrer, 
initiative and sdeptebility. 


2. Specific Job Breakdovn: (nuties and ‘Geaccnctuit cies’. 


e. TYPING. Type from hanivrittes notes, rough drafts, or vurbdai 
comments of configuretion management staff meabers. stabligh and 
maintain a working knowledge of the types of correspondence that are 
—— by the configuration mansgement staff. Secome familiar with 

e procedures utilised by the (gene Directorate. Establisn 
ber — a working knowledge of all aspects cf a typing assigument, . 
to include; addressee‘s, serie muaber of copies required, grememtical 
aceurasy end signature bicchs. WP 


do FILING. Be — for the eontanta of all the configuration 
manegement files ané maintein them in eccordance with the Files | U 
Maintenance Plen. Will work closely with the configuration management — 
officer in charge of internal procedures to standardizce wherever possible. 
Will malotein control over all files ty proper sign in and sign out 
prose@ures. Wild be responsible for edéitions or changes to the files, 
end to individual folders as far as neatness, proper identification, 
end conformance to cstablished procedures. Maintains filee of documents 
classified to Secret end related material according to project conternec, 
content, or special instructions. Maintains en AF Form 310 File on all 
classified material, indicating identification data and file location. 
Insures. proper pefegquarding of classified dociments by enforcing security 
procedures related to processing and filing of classified materiel. : 
Frequently researches files to extract informtion required for project 
reports or correspondence. Screens files to vithdrew obsolete information, | 
doungrede claseification, or complete records disposition eccording to 
directives. Types destruction lists and errenges for destruction in 
— ers regulations. Maintains reading files. Will maintain 
the engi drawing fileo in the correct order and make changes tc 
tne filea as required. Will become familiar vith rvcording documents, | 
logs, ete., as to their relationship to the contents of the files. Meintais 
an evareness of the general content of the flleu to aid in quick reference 
to specific subjects (c.g. XP's, specifications etc. ). 354 





- @. Receives visitors and telephone calls, ani from a knuviedge oi 
assigned ectivities of personnel, refers callers to military officers 
anvsigned, or amwvers inguiries of a general non-policy nature, being 
taetful and courteous in all conversations; determines that information 


s.ttacheent -'} 





works under the supervision of the division chief who ankes initial | 
and evaluates vork for compliance vith instructions, ap- 

. Guide- 
lines AFOCH 375-1, FHA tin 445, corresponience, filing and security 
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SSVAC/Capt Kington/3337e | 
SSVAC Operation (Impact of Disapproval cf “Aditional Clerk Position) 


S8Va (Capt Rorhon) 


i. Prosently the Configuration Managemcnt Civicion supports dxo 

major programs, and is in the process of placing AGE under conrigucation 
management. Two major new progrems are {yn the wark stacemont stage 

ot the present time. 


2. Whenever e typing backlog exiats prioritice must be assigned to 
written commmications thereby sloving down the overall communication 
response of the Configuration Menagement Division. 


3. then one clerk attempts to support five :taft mcsbers und the | 
division chief in the activitics, the time limitntion is severe and 
creates a backlog in typing-filing and associated acminietrative dutics. 


4. In April this administrative backlog «ns approximately 3 months. 
Through concentrated personal effort the configuration control clerk 
has cus this to tely 1 month but all cfforts to bring it 

below this point have little or no effact due to the time limitation. 





LAWRENCE S. NOLAN 
Major, UBAF 
Caief, S— Management Div 


OG10:matene , 
esvmoor | “save | | 
| uncton/ys — 





— COMAT 


| | JS SUE fy 
SovIC [May Solan 33376 | 
 ‘Iepect of Losing Officer Pocitiva 


SSVA (Capt Rozhon) 


1. Withdrawal of the valideted requiroment ier cn ndditional cfflcer 
position to support the Bummer IT Progrem will! seriously impac: the over- 
all efficiency of this office. | 


2 Our present staffing provides adequate covcrege for the tw major 
programs, including the AGE for one, already uncer full Configuration Man- 
agement in accordance with AFSC 375 series regulations. ‘The requirement 
to support tvo additional programs, Burner II ani P-50, without increase 
in marpover will cffect a decrease in our survelilance and control cf 
present progrems and caune insufficient emphasis to be given to nev 
programs in their early formletive time period. This deterioration in | 
efficiency results from the edded vorkloed of establishing and tracking 
nev configurations, and in controlling and cocumenting changes to hardware, 
drawings end epecifications. 


3- It will be impossible to give all programs: the attention they should | 
have if our manning remains the ‘ome. 


LAWRERCE 8S. NOLAN 
MaSiur, USAF 
Cuief, Configuration Munagement Div. 


SSVAC 
Maj Nolan/iz 
8 March 1965 
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PERSONAL FOR GEN L. L DAVI: FROM GEN FU NK. RaF ERENCE 


GEN SCHRIEVER'S MESSAGE SCG-33677 sEP 65 TO THE CHIEF . 


OV at ome — — 1 ee 8 . . 


_ VIEW OF GENERAL SCHRIEVER'SUNAVAILABILITY AND THE 
DELAY THAT HAS AL READY ENSUED IN REPORTING OUR 

|| FINDINGS TO THE CHIEF AND UNDER SECRETARY, 18 

YOU MAKE ARRANGEMENTS TO BRIEF GENERAL USTIN. 

DAVIS, AND SUBJECT TO HIS APPROVAL, ADVISE THE CHIEF 


AND UNDER SECRETARY OF THE FINDING 5 OF THE AD ROC 
COMMITTEE AND THE MISSILE ACCIDENT INV ESTIGATING 


18 Bα 









ATION. 
ere Jin Mamatioon/Chjag oftteit | 
— — 27 
UNCLASSEFIED 


AND UNDER SECRETARY ON THE 2 SEP 65 THOR AGENA 
ACCIDENT AT VANDENBERG AFB AND MY i:i23SAGES 


SSC 10107 SEP 65 AND 8SG 1010. OCT 65, sAME SUBJECT. IN 


* 
.__SSGA __ PLEASE ADVISE TIME AND. PLACE OF BRIEFING so 
“SSD*CAW SEND REPRESE 


lt BEN L FUNK 
} Majer Gesesral, U1 .F 
Commander 
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AEDC (Brig Gea Gossich) 





RE am Tuva b — briefed on the steps being taken to solve the problem which 
Af eaused the failure of the first Gemini-Agena flight and the urgent actions 


~ ears. 


75 * which are heeded to fly at the carlicst possible date. NASA has assigned 
oy a ‘priority ‘to thea Gemini-Agena over and above all other NASA tests at 
 AEDC, - This -letter establishes a priority at AEDC above other Air Force 
tests. = ¢ expect. the Commanders SSD and AEDC to take whatever action TO 
‘ — is. necessary: to accelerate this program, inchiding the maximum ‘use of | 
2 . *. ove time, ‘multiple: ‘shifts, holiday and week end:work. . This includes using = 
the same. type. of effort at AEDC to conclude LEM testing as. authorized 7“ 


“bys NASA at the earliest —— date. 


a * 
mo. * re 


- 


me 2, You: will — to: me 2 any, — encountered which impede the 
— maximum acceleration of this program, . The Commander AEDC will. 
ae appoint: a responsible officer as, the single point of contact through which 

.: SSD and: the SSD contractor team will deal. . His name and telephone number 
— should: be Provided to SSD — as soon as possible. 
3c You. must recognizé that since NASA: has established an evaesiding 
'”* priority in Support of this: program, that the total responsibility for 
successful pursuit of this’ project, now rests squarcly on‘the Air Force . 
oe and in turn Systems Command. The Air Force team including the contractors 
:+ must produce, I expect your. personal attention to this matter in order to. 

— acceler te to the maximum — have the highest level of confidence’ in the 
—— flights. 





: General, USAF : 
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act: x , e. . ‘oe? 
Par 4 445 - ay atde a Me a 
Be gre agen 
Pov St (Op: Th o Agena Dissciovace is ————— for the management 
Pie ae ores =e * * 2 — 


— 5* — hnica I direction of contractors’ efforts for the definition, — 
= — ee desis 3 production: modification, . storage, logistic support, te st and ; 


SRNR EA OPE = Dag ON Ce PES OE ee eS 

«rn: 3s launch support '< of the e'Agena space. vehicle for all using programs: 

7 Ries —— ar oi mF. Ope. *3 eee oY % Fay Cpe Se 

fheeoeae This, includes c certain ‘engineéring and procurement support to: eh 
— tage cific’ prograni is The: Directorate provides ‘Aerospace. Ground 

, — ont Are 2 


a (Ss: Equipe par pment — ‘support and facilities activation for all 
peat sy tusing: ‘pr rogram sand — ‘is ‘re sponsible: for” managing. and: directing the 


* sot She Agena. ena. launch’ seryices. contracts for the: Eastern and Western Test: J 


———— ge ‘Ranges: The.Dir réectorate is: also responsible for mana gemient and 
55 * technical: direction: of. contractors! ‘efforts. for definition, design,. : 
— — Bienes logistic: support, ‘test and launch support. of the Burner IT 


at —— — ‘vehicles; a5 The: Gemini “Agena: ‘Target Vehicle res jponsibilities | 





— were. ‘broken ‘out. from’ the Agena Directorate and the Target Vehicle | 
oes became ‘ a@ directorate on 16 Aug-65. Colonel. William C. Nielsen 


— a eds “Agena Program, Director and Lt Colonel Cecil E. ‘Riddle is 
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ie err oh — Since: 1 ‘rely iges, “severiteen 2 (17) — vehicles 2 ss- OIA, 
— — 3 SS-01B;‘one S-01C and one ‘Agena B) were launched. Current: | 
“success ‘ratio for. 8S-01B still stands at 100 percent. et ° 
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a aay 3 any. < Bight new jaa ae were inane and one letter ——— was 
a — ‘during’ this ‘period... The total, estimated value of 49 active 


hed —2 —— 


gee ", contracts is. 340 million, dollars. ‘The: ‘procurem ent breakout of Bell | 
Se, resulted ina “saving of: I, 4 ‘million doliars.. The RFPs for .— 


ee * mt * 


—S—— contracts. ‘were. issued breaking Out thé Barnes Horizon Sensor 


~ rt. 0% 


"and ithe Bell, Velocity 3 Meter. In addition nine’ ‘orders were: made against 


oo wee — o eae 


> The two. Gemini Contracts: ‘were ‘transferred to the 











io a yee 2 SIGE th econ “en 
“yas , new, Gemini {Target Vehicle, Directorate::. "A proposal for three additional . 
ante — —— wee received. from t the Boeing Company. ~ 
— — —— ate ag ie Se aa Cee ; ; . 


“2 (U). As ‘a-reault of briefings. to Dr. Albert c. Hall, thea Deputy 
— (Space). DDR&E, a. tentative approval was ‘received to proceed © 
— — with the ‘developmient, ofa new engine. for the Agena to use storable , 


ws Rae . ee 
e 2 — * oe ras! . 4 ° = at ste * Md : * 
Pe . * — — Nae e-. te he -  .. ry . ‘ e 
ew — — hee Rog SY —— sige | Oe = 48 ° *. * 
~ : . J R id F —— * 
— aa . 
a ae - . ° . : a ® 9 aa ° . “ . + 


- “. = 


z : . 
. —— ⸗ id . F “> —— Sete 7. — 8. —— * 
2* 44 74 
— 2* % .* ~ - * © ame * Mg en hae » Be . ee 
ths bthrr ces. * ats * * Tah oe Ze SA) S: Bo es poe v ° . . ° 
e 4 


bee i 
— Serta 
— — ‘the fends allotted to this — - 
ae , aged al effort om a this davelegenent was —— : 

5 tgs. (0) As ——— te — contractor proposals, submitted in the. a 
Ere — — period, to upgrade the performance and reliability ee 
wt — — ol: the Agena ‘and to make. it'a more useful vehicle for using programs, - : 
—— — developments were undertaken. . =e of these items are: 

. S 2 ae ) ee Guidance’ and —— — redesign and repackaging. - — 
— — ‘Car rently” ‘the. guidance. ‘and. Control: switching. and signal processing is be 
FES incor porated: in three. units: os This — will — and consolidate: es 
* > these. cates. — unit. ee ee Pee. th, Oe gee 7 

? ms * a se be  Sepatation Je joint —— effort — to — — shock” _ 
by: at ‘leastia. factor’ “of four ‘and to provide for containment of.the bye. : * 
3 predicts, of, ‘the ‘explosive separation... — 
— : = cy eee phe guldauce converter his — a — unit tin several oe 
“insight problems. and due’ to, circumstances has-been subjected to. ae 
Saeed fluctuations in | Ground, checkout a “8 a, ee 
a o 6. (Uy. As a. — of the improved Quality Asi surance e Program, 
——— as outlined. in previous reports, many piece part problems: : - 
-have. ‘been ‘brought. to light. . These have: caused serious — oe 
in the, production ‘of Agenas..' As a result, the contractor failed fo ~~ ee 
. meét ‘delivery: schedules.on seven vehicles. ‘Details of these ———— — 
are “covered in the attached, historical roporie. — 
— — * — ——— —— og te oe — a ? : — 
wy. “With few. ‘minor —— the Burner 0 { Program t has been — 
— ——— — to ) achedale.: i er — on oN 
* ie uy * programs, — to desire to ———— a factory-to-pad_ : 
eS —— withdrawn from the’ Agena launch services: contract . = 









2: 


are : ee Sa ia ogee xt. ee —— ASE — nn 


i — ie finaliz zing. the.’ Western 1 Test t Range Agena Launch — F 








and are: — ‘direct ‘with LMSC for. most of the launch * 


"gervicess i The Agena:c contract. ‘will ‘continue’ to provide some common” 


e 5*5 fre ashy 





aS FX Ay Dee nae ae as 


— ren), Rise ot ek 


* Contract,. ae Pe ee PT Nee oe ie as os a os 


cs ease : — ee le : — — — iy ee, I 
Ea i ss Path : * of: at? - a ‘ ‘ — — * 8: 
: 
: iat: acide - 


; (UY ‘The ‘attached. reports, — detaiiea tadrmation on the: 
“etiviten oe each 1 Division within the 0 Agenk Directorate, oa 


” 


. . wits —* 
* 5 —8 287. — * —* ©. 
2* a = ses 
*@. ele . ‘ _” : . . > — 82 —— 
—F —— 7 = we facts zi J oH J— ae — ak — — J — * 
* ot : 
7 * ae a ge . a — — ° va ee ~ ——— * e - 
- , . . ’ . + é& “« e 
os . Pt 7 . 4 . —8 — x ° 
“- * 4 . * . : be * 
ry . * a 
°. — a . @ 
e bs * 
—* — 
~ 4X8 
ae . ~ * 
» 2 * tg tone 
F a oe tie. * * . -%e © rf *7 > 


sn MALS AT ox * ° e” . 


* eee =. This breakout,” due to timing, has serious complications - . 








oR —91 








2) Soe AGE: 

















toe bet 
— a ee ah — 
—— — : ‘ t FP tee * wa, eee. ¢ 
—— Se. Ves octireme!l avi 
Be OS WES bd co ement: R: 
. . [2 +& tat tal +6 ted 
* *. 7, 5 eRe: ve gietese lhe ES, gph en. S 
aay * — re 2° ot 
F Se ee og uirem ents-éc: 
— — — .* 4 4. oye — — 
2 2 . oe +S —— E es as 5 BN tet 20 s*, * 
e Sa ee . — 23 
ba hg «cuenta aS Ro ee ok es aa 
bd _ * . - *e o: o a ahve — —2 
6 ee” . 
of o* * 























af 
* Bag te tate acy 





es * 
—2— of « * 
. ~~. ‘ s 
- . é 
4 er es 
— 1 * a? ° ‘ 
*8 a ° fe. F a 
2° 2 — — a * 
a ⸗ 
= N4 — orks is 
ec! soy os, —* e . A 
° ‘a ‘ ~& 7 * * . 
5 o4 
- Z — — 24* F — . i. . 
s “ee: ~ we ot lg ty 
oe 5. tie ie , 2" ‘fiw a * * 
—X ‘ei. —— 2* ier’ wie. ve . a -e 
Way Freeh 3. — ee a soe ; 
a*® * Pe oe d- wee Par 
na 8 4 id “ya © Ys e — 
| Soh) 6. ae. * —— od 7 ) * * * 
* fo. ee: . o.¢ * = 
e ce A Cee ere ’ — bad 
* 5.* «. — — 
— ae A ff « A? a 
. ~ * “, i - 
— — “a, ¢ E F a 
* J — "a e ‘ 
4 * 
—* 
s 2 2 * 
v4 a * 
— — * * e— e * i 
i * * 4 
e “4 “ae , ig . e * 
* a * ’ ° ‘ * e 
‘ a . * ⸗ 
— * ‘ ote fan ‘ t a % * t. a . 
oy . 
. * = ° — * oe e*, ate * : ' a eve. ros . . ° . « » a . 
. . fas « . 
74 me 7.06 e * batt e - ¢« . ws ae * "4% »* =. . #8 ms ss 
* * r “ a ’ e : 2 é i . 
* ~ * * * 7 a * + wo. * * 4 — + 
ried — e ‘ oe ee 4 : a 
. F a & » . a — *80 — een e © . 8 ° ew Ge 
@.? a a, Ey & . Se: dace J vey . J —8* — 
— — 2— a —“ r e ⸗ 7 ry 
bad '" @& a "et bos 7 we. . - 
e * -¢ ⸗ — — — a: 7 * 
eee . & 2 x ‘ ” x J 
—A ey ee Ce, d — o,f ' et fear ‘ 
« e - z « 2 * * 7 soe 
‘ ° e 2 . * Pot | 
. — Som ec ‘ Pie ets ise * 2 zou awe We: — toh 
oe - a . s ~ e 
. ⁊ ¢ * 2— . o a ’ —— te X 
a . ⸗ 2 0 if — — — 
— — Cin . , ie * v * — =e . e ot « ts 
ww * Ce ma oe. : as es Paar — 7 eT. 
= ° . . ⁊ ere — — - pt Seog et | 
ace R . — — 24 e —8 
ee rT a . —— 
* — — e sf . * a? "3 
$s: e bs as . Pag 1 * 
oe ‘i 5 —— * 
* e¢f 
we RS 


* 2 
ee . * 
: a] * Fy 
ee ee ed . 
— 2* — 
* ee a oT — a" 6 
1 coma: Bee 
ea * 
—— — sae 
sams HY caste . 
* 
— 6 - * 

e . 
- oe ws — — — oe 
eo ok 2" 
: @ atchs 











— aS #4 


— 

e 
— 
“a 
“5 

- wo @ 
7 
of 
* 


eS LL, Lk thee 535 ey 


i, Wssiew - Ge nissiscon cf tre Ageam Cosfigaration Minagenent Division 
esval) is to upply tee artheds of Configuration Maaagemat to the Agena — 
Space Vehicle Prograz vith as rev deviutions as reesible. SSVA also 

supports the Gemini Agena Target Vehicle (CATV) program and the Burner IT 


2. Personnel - Maj James Martin, formerly Chief of Thor Configuration 
Nanagenent office, succeeded Maj Basil Ortalivo, who vent to the Manned 
Orbiting Laboratory (MOL) program, as chief of SSVAC. Miss Marcia 
' Carlblom joined as a second secretary. Majors William Saith end Kimerlee 
' Bradford left SSVAC as the GATV program broke out of the Agena Dir- 
ectorate. | 





3. Activities - SSVAC attended two First Article Configuration Inspec- 
tions (FACI) at Cape Kennedy in support or the GATV program. The initial 
Hanger E FACI was a failure on the part of the contractor. Later the 
hanger was reinspected and found to be marginally satisfactory. ‘The 
Merrit Island Launch Area (MILA) FACI was satisfactory once the squawks 
were resolved. A Burndr II FACI of the Reaction Control Subsystem Ser- 
 wicing Equipment was supported. ‘The contractor had done a satisfactory 
job. There were no standard Agena FACIs in this period. 063 Engineering 
Change Proposals (ECPs) were acted on during the report period, 
changes to the Agena specifications were accomplished. Negotiations were 
conducted on the Statement of Work for the AF 04(695)-722 follow-on 
contract, and meetings were held to update and streamline the implementing 
instructions. 


4. Significant Events - The GATV program broke out of the Agena Direct- 
orate ny formed another Systems Program Office (SPO), SSVAT. ‘This event 
decreased the workload on SSVAC but transferred two officers in the 
process. A decision vas made to bay the Agena rocket engines directly 
trom the engine ouilder. This created many problems ~ educating another 
contractor not familiar with AFSCM 3/51, and becoming familiar with 
yet another system of engineering annagement, specification “trees”, 
and drawing structures. It {s also being considered whether to buy 

tl:e velocity seter and horizon sensor directly also. This vould give 
SSVAC two more contractors and the previously mentioned attendent 
problezs. a 
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— oe wee eae sae. 
C. MARTIN, Major, USAF 
Chief, Configuraticn Control Div. 
Agena Directorate 
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i. see idiat ta toe chiet of the Enaineering Divieron thet s, sing it 
decame to the chief of the Engineering Division that a single 
focal point vas needed for the division's administration and engineering 
functions. On 10 December 1965, Lt Col Greenfield notiried 
his personnel that be had assigned responsibility for the division's 
collective administrative and engineering management responsibilities to 
the newly-established position of “Engineering Management Officer" (EMO), 
. in order to "...permit each of you to concentrate your full effort and 
attention to the more immediate engineering demands of your position.” He 
- appointed Capt. H.: stein to the position of EMO. It Col Greenfield's 
concept of operation for the EMO was that he would function exclusively 
as a service organization, without commend authority; that he would be 
at the disposal of pt branch chief, section head, and equipment engineer 
for assistance in common administrative and managerial matters; and that 
the EMO would identified to external organizations as the division's point 
of contact for all administrative and management matters not specifically 
~.i.Rin the purview of any one individual or group within the division. 


2. Major Problems Encountered. - The first, and still the primary, major . 

problem confronting EMO was the problem which lead to his establishment 
in the first place: How to unclog the communications channels between the 
sources of management information and the decision-makers who need that — 





data. Prior to the esteblishment. of an EMO function, decision-makers on | 
voth technical and managerial level were characteristically being constrained 
in their decision-making capabilities by data which was unavailable, much | 
too late, inadequate, unreliable, or mischanncled. The first undertaking 
of the 50, therefore, vas to attempt to identify which informational elements 
were needed by vhom, when, and in what form. The next step was to analyse 
the procedures required to accelerate the trananission of required data to 
ite intended users, and to retard or divert the transmission of extraneous, 
redundant, or unusable data to division personnel. In electronic terms, the 
task reduced to the problems of simultancous signal amplification and noise 
suppression. The techniques applied to that provlem vere basic systens 
analysis and information theory methods, end still constituted the primary 
activity of the BO at the close of the reporting period. 


36 r Ac shments. - At the close of the present reporting period, 
the — wich can be related to the EMO function of this 
division vas (1) the recognition of the need for better managerial controls 
and (2) initiation of positive action to establish those controls. This 

porta Peo which is acknowledged almost to the point of institutionalization 
in both industry end at directorate or SFO level, has not yet permeated the 
_UMD structure at divisional level. 
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: _ SBNREAL 22h? 
= ewy 1935 — M Dececter 2 
Sube-ster Cz 
(SSVAz-11) 


‘1. PERSONWEL AND opGaNIZA7IO:  & 


Subsystems C, Electrical Power, and H, Co:munications and Control, 
merged cn 27 November 1965, becoming Subsystem CH, Communications and Power 
Systems: This followed the forty percent reduction in staff from seven engi~ 
neers to four. Current status: 


| Auth Duty Req 
Name Function Grade/Grade 
R.L. Myers Sr. Project Officer haj 2 2825 
R.G. Bergmann™ Project Officer lstLt/Capt 2825/2825 
G.R. Pisarczyk Project Officer istLt/Capt 2821/2825 
L.M. Kikuta Project Officer 2ndLt/Capt 2621/2825 
losses: 
Duty 
Name Gracde/AFSC Lost. To 
T.D. Tedrick Capt/2821 “Return to Cockpit" 
D.L. Hirst . Capt /2821 SSVT Directorate 
R.L. Bush | AstLt/2e95 AFIT, PCS 


tat Air University Sep, Oct, Rov, Dec, 1905 
2. GEMINI AGENA TARGET YEHICIE (GATV) COMBUNICATIONS AND CONTROL 
EQUIPMENT IMPROVEMENTS — — — 


(Reference: Preceding report, para 5 through &, covering the large 
number of unanalyzed communications and control electronics failures, the 
resulting phenomenal cost of scrap and rework as well as dubious reliability, 
the informal investigation by AFSSD engineers, inertia and resistance by 
company management, unsubstantiated charges against the investigators, the 
top-level AF-IMSC meeting of 23 Feb 65, company promises of corrective action, 
slow implementation, preoccupation with contractual coverage, eventual 
formation of the task team, three separate engineering — and their 
limitations, and lessons learned.) 


a. TASK FORCE ACTIVITY - That sweaty little band of action-and-results 
men had its hands full. It was charged with, among other things: Procurement 
expediting of the needed electronic parts, maintaining the flow of failed— _ 
equipment processing, handling the resolution of the 833 squawks (discrepancy 
forms) we had written on vehicle 5001, and incorporating the redesigns. In 
the preceding report, we have indicated briefly how the Task Team leader, 

J. S. Jaworski, was being undercut in-house by giving him responsibility 
without authority. Perhaps it was felt that a success oy his Task Team 
would be an indictment of the company's past efforts and organizational 





previous efforts, ———— and assured us this one would be done risht. 
To stiffen their resolve, we made this announcenent : 


‘Ke will ticket and ocok the entire FACI tean for the ten—thirty 
flight. Lt Caldwell, our advance man, will arrive before nine 
and take an hour to check the following (list similar to above). 
If he's happy by ten, the team will be up here and inspecting 

by noon. If he's not happy by ten, he'll return, and we'll — 
notify. you through channels you're not ready. " 


' Thus galvanised, they came through. Best FACI we've seen so far. 

. Traceable corrective actions, readable documentation, applicable revisions, 

- full failure history, large~scale equipment tree, legible copies of trouble- 
shooting logs, etc. Their erficicney did onbarrass tne company however, 
since it tended to increase the total number o1 discrepancics accessible 

to the inspection team. 


@. XQUIPENT INCOMPATIBILITIES ~ Son of the most dangerous discrepancies, 
aside from unexplained failure rogorts, wre incompatibilitics between modules 
in the Comnand Progpramzor XVI where the outsut signal lovel and/or duration 
spocified for a rdpdy ang" rodule conflicted with thu input signal level and/ 
or duration specified for the "driven" module. These wore first detected by 
Lt. R. G. Bergmann who was disturbed by the lack of a top-lovol schematic 
drawing for this unit, and had started sonderin: what desi,n "crimes" night - 
have been prevented with a top—level scheratic. On the FACI of vohicle 
5001 to find a way to trace module inturconnectiens, ho had to cross-refer 
to five levels o* decurertation, a system which discouraces ood design and 
dusign-clwckin,.. It took hin two days but when he flnished he had five 
documented cases of incorzatlollity and uvstizated that perhaps another dozen 
or rere ucisted. Tiwes are Slentirladls tn the AFPLO/ISC res by the 
carks i265, iow, 207, — EA. aPuspacy Cororstits.’s cluctrical 
va;incors have acted Sec coe wu ict? On subsequent Gaty acceztanees 
ad turned us some form cas:s. 


The con as. * 29 ap, alied us Ww wore and promised ty clear this 
up Quickly. Six conths tater, in lata hoverber, on acquaintance in the 
comgany tigged us hat: tiw efsor. still was rot inished. | 


f. WORST CASK ANALYSIS PUBLISHED - (Hoferunce ;.recedin:, historical 
' Peport, para 7.) This ws promised 3% suns fer USaF roviow and action. 

Yt was published 3 Septerber as LSC Summary Repeer® Cov3<05—2, and in cur 
hands still later. By that time any decision by «5 to redirect the company 
would result in a schecwle alippa:e affectin, the ontire Gemini rrovrar. 
we realized this, and the coszzany knew w knew it. ‘The roport ruads (sample 
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feom first paragrazh: win temstigatice ws Lnktiates of LFSC sn, “frees ee 
as if problem recognitica and acttes cristostes to-tccee (ec: 20) unc 
proceeded in caln, intelligss: Sastien (ect sc) to compictely sclve the 
SS ee (hen time permits, we boze to place inte the reces! the 

curious story of the logic Mnltivibrator Medute.) Sherzly tefore gublicaticnr, — 
a friend inside the cozgany had bcotlezgec to ts a cosy of the workin; draft. 
It had pages five and six snipped off. He said he tad scanned i* and told 
management to expect a "reaction" fro=z USAF if these portions were presented. 
We asked him what they were, and he described then in this lansuase, "Pace 
five is a whitewash of the 22102 transistor, and pasc six says there haven't . 
been any misapplications or overstressin; of parts in our desirfns." 


g. MISCELIANY - By September our CATV Division had been augmented «itn 
more engineers, separated from our directorate, and raised to directorate 
status. We turned our attentions and energies to Asena Vehicle problers. 

We have ‘responded to requests for assistance since then, but have lost the ) 
close: contact with GATY's day-to-day electronics engineering prodlens. 

The lessons learned cost millions of dollars, and. deserve recording. Their | 

first shot, GT-6: (Vehicle 5002), fell into the Atlantic before tens of 

millions of. television viewers and radio listeners. At first, we thought 

the Command System had done it. Teleretry indicated ‘Propulsion Systen 


explosion. | 
3. TYPE XIV BATTERY 


ok contract for the Type XIV Battery Phase I developuernt was nezotiated 
in September 1965. The Type XIV battery is a high-enerzy zinc-oxy,,en battery 
system which will be installed as an optional kit in the SS-O1B vehicle. The 
Phase I effort was limited to cell development and testing, battery case design, 
battery studies and systems — studies which included eee 
accomodation and optimization. 


The cells tested in the cell performance matrix failed to deliver the 
- capacity. required by the specification. ‘The problems seem to be in the 
fabrication technique and the process control of the cells. The basic electro- 
chemical design appears to be satisfactory. Cell test data indicate that | 
-. capacity greater than 825 ampere-hours can be achieved. Detailed fabrication 
_ process variables have been identified and proper control techniques are being 
investigated. 


he TYPE JH PRIVARY BATTERY 


| The program gram plan to modify the ‘Type IF battery was approved on 30 September 
1965. The IH battery will have the same performance characteristics as the 

IF battery. The modification will enable the battery to be installed in the 
side bay and as an optional UPA kit. Additional features include an —— 
temperature sensor and mounting provisions for a current sensor. 


i. SPE Sw OEE 


The desicn. asx ——— -— te De kA cence mer ws 
co=pleted in Neverber 15... Tae test sesuics reciess a simiricant incr:ase 
in perforzance. wquaiii ficatica testin. shcouwl< Se completed Sy the end cf 
February 1966. ‘Tats converter — ‘replace the sresent Tyre IX converter 
on the guidance medule by Azriz 29.4 : 


6. BURKER JI DESIG. Rovici: 


On 20 June and 1 July, two of cur cliectrical enzineering officers 

participated in a critical design review at Boeing Seattle » on the Airborne 

, ‘Data System. for the Burner II Satellite; and reported that vendor qualifi~ 

— cation data and test results were not received by BAC in most tases, not 
available. zor AFSSD review in other cases, and incomplete. Vendors had — 
not been caused to suomit their accertance test procedures to BAC for 
reviow — also unavailable for A?SSD review. The vendor quality control 
procedures had not been submitted to BAC for review and BAC signoff, although 
we were assured BAC will do this. No BAC in-house receiving inspection/ 
acceptance test procedures wero established to date, with uncertainty as to 
how thorough and complete trey might be when eventually produced. No BAC 
plans or test procedures were prescnted for items that require qualification 
or partial qualivication testin,: by Boeinz. Electromacnetic Interference 
data on vendor items was incomplete, and BAC's detailed EMT testing plans 
were not available for revicw. There appeared to be reluctance on the part 
or BAC to comuit to doins what we would consider rroper encineering and 
qualification testin;, cn BAC-buili itexs such as Si:mal Conditioner and Antennas. 
They concluded thcrovore that a wollow-up desi.n review would be necessary 
when Qualification data and &.I data was available and properly reviewed bv 
DAC. BAC should also present for AFSSD review their acceptance testing plans/ 
rrocedures. Tie37 conclude further that AFSSD is essentially constrained to 
accert the "ood faith" of BAC in deliverins: a qualified Airborne Data System, 
since the speed ‘eaticns Lucse ew syeciric requirerents on Boeing. | 


v. FROGRAL: PLAS NOTES 
‘Si; enificant eorpletions ander they <u 7 unay Contract include: 


a. Develoruent ox a sinpit fied ar: ruscedized Command Destruct Receiver. 
This included repackazin:; th: antorna rount on the RF filter to eliminate wiring 
and reduce ererzyv loss. 


b. Requalification ot tne Telene*try Commutator arter substituting a 
Japanece rmicrorotor with revelvin- orsho.cnal orushes for the American rotors 
which tendea to stick or tail to start ai'ter hours of operation. 


c. Junction Pox EMI Investigaticn - A study of electromazsnetic 
interference reducticn techniques were investigated for a typical junction box. 
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3- PREVARICATION AMONG PARTS PRODUCERS 


In the past six montzs we've caught a) of the pezeney U.S. 
semiconductor manufacturers in lies: 


| Manufacturer "A" replied to an IMSC inquiry on an integrated circuit 
problem that thermocompression ball bonding of leads had never given 
difficulty. Disclaimed responsibility. His letter to IMSC is dated 6. 
July 65. Simultaneously the schedule for Session 16B of the B Convention 
was filling up with papers from Autonetics discussing just such @ problem 
with guess who's integrated circuits. His. Some frantic backpedalling 
ensued. Ref: Subsystem H Report of 3 Sep 1965. 


Manufacturer “B", also a — power in semiconductor manufacture, 
trapped his corporate self when he boldly but erroneously claimed 
‘minimization of moisture ina M, trensistor capping chamber. In:his office 

we interviewed one of his shop people and while covering the same ground 
' for. the fourth time.were astounded to hear ebout a minimum level of . . 
moisture - 75 parts per million. Seems the men in the shop were economizing 
on nitrogen by allowing the moisture content to hover near the 120 parts 
per million “danger" point, and minimizing the expenditure of No for. 
chamber flushing. Penny-wise. That's only the first half of the story. 
Rest of it available on request. Reference Subsystem H Report of 3 Dec 1965. 


MORAL: Don't believe everything you're told. Don't believe something 
Just because it’s been put into print. Don't believe something 
just because everyone else does. If cnough is at stake (dollars, 
time, space equipment reliability) take the "Missouri" view of it. 
Verify it. Make him bring out the data. Demand to see the 
Original scratchpad data. Co through it. Invest a little time . 
and ‘effort. Two times out of ten you'll uncover a mess. Resign 
yourself to looking foolish the other eight times. It's part 
of the job. I | 


10. AGGRESSIVE RELIABILITY ENGINEERING 





Our idea of a really good electronics reliability program involves — 
much more than cautious design, piece-part estimates (they assume — 
worlosanship and full system compatibility) analysis of flight result, 
generation of reports. We want each - we mean each- manufacturing — 
analyzed and corrective action taken. Preventive reliability efforts are 
better than curative reliability efforts. Someone has reminded us that 
such an effort is self-defeating since it involves heavy costs at first to 
produce rather intangible results, and after it has dropped the failure rate 
it looks still more expensive, even superfluous. That's true, but since 
5002 swan dived on 25 October the preventive-measures approach is —— 
converts. Firemen have understood this thing for a long time. 


One of the first questions alvays should be, is this (defective) 
item part of my spacesysten? This is easier to ask then answer. A 
given semiconductor may be markedted under ten or more manufacturer parts 
ee —— | 
these may be bough under three or more buyer's part numbers 
the screening specifications. Wea way tink only cleteen taaecoas 
transistors in your system. The next day its three-hundred, retrofit 
- is needed, launches are imminent. Reference Subsystem H report of 30 Dec. 
1965 on traceability; and how lack of it hes hurt us. 


Contractors if left unattended will spend too mich time determining 
the exact physics-of-failure, and not enough time laying out a course — 
lof action, parts substitution, selective retrofit, kluging-up some re- 
dundancy, etc. Get in there and keep tab on his effort. Don't be hesitant 
_ to say, “Yes, but what is your recommendation for action?" 


ll. ON MORALITY AND CONTROVERSY INSIDE THE SPACE INDUSTRY 


. From time to time our experiences almost tempt us to the idea that 
Aerospace contractors are less than scrupulously honest. Actually we take 
view that if we were in the white shirt, sober tie, and contractual habit 
of thought, and they in the blue uniform under the oath of office, the 
situation might be much the same. We have made many frienships at the 
contractor's plant. It's just that their motives differ from ours. We 
have the money. They have the design staff and fabrication facilities. 
Seon they will have the money, Se ee exactly what 

we wi is the question every day. 


There are indication that LMSC is — the only contractor with ea loose 
operation. Last ohare two of us reported on anothee contractor's design 
review (paragraph aix, above). Also, people have told us, "My God, you 
should see things - . at (CD, Boeing, Martin, Douglas, Horthrop) ." 


A friend bes cautioned us that we tell too much in our history and 
activity reports. We don’t think so. We vant .to alert management and 
_ provide some useful cross-talk to once and future colleagues. 


The AFSSD Historian visited us last year and tojd us our section's 
history vas the only one in the entire space Systems Division to edmit and 
describe controversy with a contractor. 


That's incredible. 


RIMGRICAL Mir Ce 
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1. Sew s - Contracts have been avarded to the Belock Instrument 
Corporation the development of a "Solid State Horizon Scanning 
Technique” and to Quantic Industries for the development of a “High 
Accuracy Horizon Sensor Systes." 


2. G& Electronics - In November IMS subuitted their proposal for the 
Guidance & Control Electronics Package. ‘The G& Electronics consists of 
the Flight Control Electronics Module, the Signal Integration Module and 

' the Progrem Module. These three units will replace the Plight Control 
Electronics Package, the Flight Control J-Box and Patch Panel, the Guidance 
J-Box and various Program J-Boxes. The new combination will have approx- 
imately half the veight and volume of its predecessors and will be re- 
located on the rear of the Guidance Module, thus creating more than one 
cubic foot of additional usable space in the forward rack. Preliminary 


studies have begun under Progrem Plan 253 with final contract negotiations 


- scheduled for the lst Quarter of 1966. ee oe ee 
be available by the 3rd Quarter of 1967. 


3. Inertial Reference Package 


The Massachusetts Institute of Technology has been contracted to 
design, develop and build e prototype of an improved low drift I.R.P. 
Upon its completion a contract will be awarded for the production of the 
units. The first units will be available by the 3rd Quarter of 1967. 


4, DVM IIA Velocity Meter 


Bell Aerosystems Compeny has been chosen as contractor to develop 
and produce the Bell Digital Velocity Meter (DVM) Mod ITA. This systen 
will be a repackaged version of the DVM ITI, gt el successfully 
flown on six occasions by other programs. iIt is smaller, lighter and 
more accurate than the prsent Mod II. Development is expected to begin 
in April 1966 with the first production unit scheduled to be available 


by April 1967. 
5- Sequence Timer 


Redesign of the Sequence Timer began in September with the design 
of an improved switch. It was soon realised that the effort would cost | 
nearly as mich as the development of a new electronic timer, and work 
was stopped. IMSC was then redirected to continue work only on the im- 


proved switch as an interim fix and to survey the industry for a manufacturer 


capable of building a solid state timer to meet Agena requirements. To | 
date the new switch has demonstrated a lower contact resistance as desired, 


G 


Dut is too, has experienced the same type of randas failure as the 

previous unit. The prime suspected cause is contamination, and since 
the switch is not a sealed unit there is some doubt as to its possible 
elimination. The switch is now under study to determine the-type and 


’ gpeans of the contamination. DTtvelopment of a solid state timer is 
‘expected to begin in the 2nd or 3rd Quarter of 1966. . 


6. X-Ray Problem 


During sn audit of the Di/An Electronics facility, it was dis- 
covered that. a large number of the semi-conductor piece-part x-rays — 
were unreadable.. It was further found that some of the laboratories 
performing the x-ray serviceg.vere not qualified by IMSC. Since the 
laboratories had been used by both Bell Aerosystems and Di/én, four Agena 
components immediately became suspect. These were the Velocity Meter 
Electronics and Electronic Engine Gate made by BAC, Buffalo plant; and 


the Velocity Meter Accelerometer made by BAC, Cleveland plant; and the 
‘Di/an Velocity Meter Counter. ‘The decision vas made to retrofit where 


possible, replace units which could not be retrofited, and to sweep and 
screen stock immediately. Due to the completeness of piece-part records 
kept by BAC Avionics Division, it was possible to locate and replace all 
suspect parts of the V/M Electronics and Accelerometers. The Engine | 
Gates, of vhich there vere five, were replaced. The Di/An Counter, being 
of modular construction could not be retrofited and would have to be re- 
placed. Because of the fine test and performance history of the unit it 
was decided to fly the present units until replacements vere available. 
The X-Ray laboratories in question have been either qualified by IMSC 
training or eliminated from future consideration. 


7. Transistor Dew Point Problen 





During the failure analycis of an IS 8488 transistor it was found 
that, at dew point temperatures, the collector to base leakage (Icbo) 
was far above specification limits. Examination. of similar parts in 
stock revealed that the condition vas videspread among a number of sintlar 
transistors (Fairchild 28 1131, 28% 1132, and 20 722; all of mesa-type 
construction). The decision was made to ecreen the stock and eliminate 
all suspecttransistors, retrofit all components utilizing the parts, end 
to select and qualify a replacement part of the never planer construction 
with the seme performance parameters. The immediate interim fix vas to 
replace all suspect transistors vith similar parts which had been screened. 
The most logical explanation of the condition was a short resulting from 
moisture vithin the transistor, although an inspection of the vendor's 
facility did not support this belief. To prevent possible reoccurrence, 





. all future circuit designs vill incorporate planer type transistors which 


will be thoroughly tested at the dev point temperatures. | 
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1. USAF YLRGL-BA-11) Rocket ~ The AF Ob 695)-766 contract, to procure 
these engines directly frou Aerosystems Company, was negotiated. The 
first engine (S/N 679) was delivered as GFE in July of 1965. At the end of 


the year, 17 of the 55 engines to be produced on the contract had been delivered 


to the government and subsequently furnished to LM6C. As yet, none of the 
government-procured engines have flown. 


During the last half of 1965, the YER@1-BA-11 engines maintained their excellent . 
flight record. Out of the.16 engines flow, (15 on Agena D's and one on an Agena 
B)-one exhibited a minor performance anomaly; however, there were no mission 
failures as a result of any engine deficiencies. _ 


2. UBAF XLRO1~BA- pocket _ Sites Gast tuo: OF tae ix Slight -ehetuas were 
delive on the AF contract during October of 1965. 

The flight verification program was completed on the oxidizer gas generator solencid 
valve with — —— results. 


Unfortunately, the first flight test of this engine, on Gemini Agena Target Vehicle 

5002,.in October 1965, ended in total failure. The fusl lead into the thrust . 

chamber at start-up (the YLR&L-BA-11 has an oxidizer lead due to a different valve 
sequence) was blamed for causing an unexpectedly hard ignition, or ignition 


opening 
upstream of. the injector. Resulting damage to the engine caused it to shutdown 


with subsequent vehicle destruction due to main propellant tank overpressurization 
which occurred when the orfice controlled pressurization system blew-down into 7 
the full tanks. 


Project "Sure-Fire” was initiated, under direction of the Gemini-Agena Target 


Vehicle Directorate, to modify the XLR&1-BA-13 engine to an oxidizer lead at 


start-up, and demonstrate the flight worthiness of the engine. 





3. 8250 Secondary Propulsion System - Test programs vere Semesevet co: tte 
nitrogen regulator with satisfactory results. 


ina Oud <7 Sant 6 
Gemini Agena Target Vehicle 5002 flight in October 1965. 


hk. Gas stion Test on the YIROI-BA-11 Rockst ~ A test progren 
was initisted — 
reorientation gas ingestion on the YLRGl-BA-1). Rocket Engine. Studies by LSC 
have revealed that reorientation gas ingestion occurs when the engine is 





restarted after propellants bave hed a chance to deorient in the sain propellant 


tanks. No results from the. program were available at the end of the year; 
however, the program is expected to be complete in the first half of 1966. 


"arg 
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~- The development portion | 
capability for the propellant 


action was to teflon coat the 





poppet. dheft to eliminate the voltaic action between the dissinilar netals. 


_. She requalification of the valves was initisted during this period. 


* 
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design will be incorporated beginning with 


the new 


~ In Novesber this yeer o development plan vas a "8 
covering a progrem that would develop a multi-start version 


utilizing Nitrogen Tetroxide and a 50-50 blend of un- | 


‘Standard Agena Vehicle 143. 
* an oe : wi. SH . . . 


fo date the 


and hydrazine as propellants. 


symmetrical, Dimethylhydrasine 


to 
‘of the YIRGI-BA-l1, 
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1. (U) Tne ZR Launch Capability Conzrecz AP 05 (695)-683, originally 
negotiated for $%,761,500 CPIF on the basis of non-concurrent major 
testing, had to be supplemented to permit concurrent -testing during 
June, July and August and to provide a limited second shift capability. 
This increased effort vas negotiated for $369,150. A second supplemental 
agreenent was negotiated to continue the second shift capability throughout | 
the remainder of the year at a price of $112,399. ‘The ultimate target | 
price of the contract was $5,243,049, as opposed to the original contractor 
proposal of $6,833,042 to provide concurrent testing capability throughout 
the year. It is estimated now that the actual cost of the contracted effort 
closed cut 31 December 1965 at $5,318,000. A $65,000 overrun on the 
negotiated target price, but an approximate $1,500,000 saving when compared 
to the contractor's proposal. . ss 
2. (U) ‘The Follow-On ETR Leunch Capebility Contract was negotiated 
December 1965 for $8,800,000. ‘The Follow-On Contract includes concurrent 
capability, with thirteen launches from three pads over a fifteen month 
‘period. In 1965 there were four launches from three launch complexes 
over a twelve-month period. If all programmed launches actually launch, 
* cost per launch will be $675,000 as opposed to 1965 cost per launch of 
1,300,000. a 7 4g 


3. (U) ‘The WIR Launch Capability Contract is tracking an underrun, the 
potential amount of which is $2,000,000. 
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the supporting functions still being provided by the Consolidated 
Capability Contract. 7 | 


5- (U) The AGE Division has been designated chairmen of the Pad Modifi- 
cation Integration Working Group. ‘The responsibilities of this group are 
to integrate the planning and scheduling activities and to resolve problem | 
areas associated with pad modification work being done on launch complex... 
(5-1, Pads 1 and 2 and Complex 75-3, Pads 4 and 5. ‘This work is mainly in 
support of the Special Program Offices, but the NASA (LeRC) modification © 


. 
= 





” Aten 5 


effort on 75-1, Pai 1 is integrated Isto che torai activicy. A Cacilicy 
work group has decn formed a: Vandenberg AFS ani chaired by she 6595 AT 

to monitor and supervise facilities vork associaced with this complex 
conversion activity. An activation plan hes deen prepaced and the integrated 
milestone schedules are revieved and updated monthly at the vorking group 
meetings. | 


6. (U) An AGE/Test and Launch Operations Management Symposium was 
established between SSVA and INSC for che purpose of providing an environment 
for management decision process (definition and execution), identifying a - 
focal point from vhich to direct AGE. resources towards worthvhile efforts, 
establishing a forum for discussion of requirements for AGE/test and launch 
operations improvement areas, improving communication channels, decreasing 
response time, and establishing a concentrated workshop to reduce travel 
expenses. The broad objectives defined for this management group are as 
follows: (a) to strive for better management control of AGE activities, | 

(bo) to strive for continued improvement of launch services, (c) continue to 
search out and implement improved test. philosophy, (a) explore new approaches 
for providing major improvement of performance and/or countdown incentives, 


and (e) elevate the AGE subsystems within the total Agena system. 


7. (U) ‘The General Accounting Office (GAO) conducted an audit of the 
utilization of System Test Complex C-10. A chronological sequence of 

events and corresponding correspondence was provided the GAO by the Agena 
Directorate. Other organizations involved in the utilization of this System — 
Test Complex and in turn requested to provide the GAO with complimentary 
information were the Gemini Target Vehicle Directorate (SSVT) and the 
Secretary of the Air Force Special Programs (SAFSP). | 


8. (u) Because of many complaints by Agena users that Agena AGE was costing |./ 


too much and many instances of late and/or inaccurate AGE engineering, an 


agreement was reached between SSD, NASA and the AFPRO to review the IMSC AGE 


Y 








operation in detail. An ad hoc team performed the review at both VAFB and 
IMSC Surinyvale during the period 6-16 December 1965. A number of recommenda- 
tions were developed, for both IMSC and AF/NASA action, which should lead to 
@ more responsive, less costly system. _ 


9. (U) An agreement has been entered into with the START Program to _ 
provide them with Agena Directorate support during the conversion of PALC-l, 
Stand 2 to the START configuration. This assistance will consist of technical 
reviews of all Agena associated equipment modifications including support of 
contract negotiations with IMSC. Agena equipment being made available to 
START includes the umbilical retract mechanism, vehicle air conditioning 
system, and Agena telemetry ground station.  IMSC manpower support will be 
‘provided, as required, under the WIR Launch Capability Contract. 
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12. 460) fechnical ani activazion managesen: assistance has been provided 
to Program 461 during the conversion of PAIC-1, Stand ae chat progran's 
292. This conversion vill be completed during April 1906. 


12. (u) Continuing concern over the high cost of modifying and mainteining . 
the present Agena transporiers prompted us to investigate an alternate 
means of safely transporting the Agena vehicles between Sunnyvale and the 
launch bases. Investigation of currently available special commercial | 
vans resulted in finding one that could probably do the job. We instrumented 
this van and ran dynamic, vibration and shock tests. The results of the 
test were sufficiently favorable to warrant a continued investigation of 
these commercial vans. In April of 1965, Three Way Van Line, a subsidiary 
of United Van Lines developed a new version of the previously tested van. 
This new van had a better shock isolation system and promised to be superior 
to the previous van. The van was tested and the results proved conclusively 
that commercial equipment was now available for transporting the Agena. 
Furthermore, subsequent tests on existing IMSC vehicle transporters, with 
identical instrumentation, showed that these new commercial vans are as 

‘good as oa transporters. | 


13. (U). A microwave system will be installed at Vandenberg AFB to support 
ee The system will be capable of - 
real time telemetry from any launch complex /( ing Agena 
Penich les) to the IMSC VADE Computer/Analog Ground Station (AGS) located at 
Building 8310; also from the Vandenberg T Station to the AGS. The 
system provides three distinct edvantages over the eee open loop method: 





a. Simultaneous testing on two or more Agena vehicles without — 
interference problems. 


b. The possibility of ground testing interference with vehicles on 
orbit will also be eliminated. 


c. The telemetry data at the ground station will be of better quality 
than the present AGE configuration can provide. 


The Agena Directorate has the responsibility for identifying this requirement 
to all using programs and of coordinating the necessary interface design 
work and installation to support the microwave system. 












=o Procurenent & Production Division 
Historical Dat2n #3 7323» 
1 July 1965 to 31 Decenber 1965 


: — the period the Procurement and Production Division (SSVAK) 

supported the Agena Directorate by issuance of 8 new contracts, definitization 
of 1 letter contract and administration of 49 active contracts. Total estimated 
value of these contracts is approximately $340,260,000, 


2. During the period it was determined to further breakout Subsystems from the 
basic Agena procurement and place requirements for horizon sensors and velocity 
meters with Barnes Engineering and Bell Aerosystems. respectively. Meee | 
procurements will be effected on the next procurement. 


3. Upon the completion of negotiation of the AF. 0b (695)-766. contract with Bell 
Aerosystems for the direct procurement of 57 Agena engines a cost savings of 

-» ' $1,421,954 was realized. <A cost savings was submitted to the SSD Comptroller, 
but has not yet been verified. 


4, Letter Contract AF 04(695)-722 with LMSC was definitized during the. —— 
for $32,230,000, but was not distributed prior to the end of the reporting period. 
The contract was for 57 Agena vehicles less engines. 


5. During the period Contracts AP 04(695)-129 and AF 04(695)-545 both Gemini 
contracts, were transferred to the Gemini Target Vehicle Directorate. 


6. During the period contract AF 04(695)-936 for launch services at ETR was 
settled on a fixed price incentive basis. This is the first fixed price launch 
contract issued by SSD. | 


7. During the pertod 9 orders were mde  againat BOA AP 04(695)~-589. They are 


here listed: 
l. Prep Round V 5. Sequence Timer 9. Logistics Support 
2. Type XIV Battery 7 Prep Round VI 10. Gas Injestion 
3. Type x Converter — 8. ZipCord | 13. Thorad | 


Total estimated amount of the above orders $0 , 600,000 


8. During the period a spares rotation system was established whereby spares 
are rotated as GFE to the current production contract. This system precludes | 
unneccessary ageing and retrofit of spares and thereby reduces costs. 


. 9. During the period proposal for additional 3 vehicles on the Burner II 
Program was requested from Boeing Aircraft. Negotiations are scheduled for 
February 1966 the additional vehicles will be added to contract AF 04(695)-75% 


by supplemental agreement. 


10. During the period RFPs were issued to Bell and LMSC for follow Agena 
production. These two RFPs will result in letter contracts AF 04(695)-938 and 
bey AF 0l(695)-939 with Bell Aerosystems and Lockheed Space Systems respectively. 
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1. Ley Agena Flight Summary 


— — — 
Report to program and staff offices within SSD, Hq AFSC and Hq USAF. 
Phis report described and assessed all Agens flights through 30 June 1965. 
 [aring the period 1 July 1965 to 31 Decesber 1965, Ty —— 
flow mking a total of 186 flights. Of these 17 flights, 16 were of the 
current Agena D configuration. The remining flight wes the NASA ISIS X 
Agena. — ‘The overall Ascent Success ratio of the Agens D now stands 
at Je. * . ; ° 


2 ) Production Reliability Evaluation Program 


During this period the Production Reliability Evaluation Progran - 
(PREP) testing of Agena components continued. The fifth serics of tests 
(Round Vv) was completed during Decerber. Round VI was started in September 

— by 31 December was about 50% completed. Planning for Round VII was 

' dnitieted in November and proceeded satisfactorily toward e« scheduled start 

. date of 1 April 1966. : 


3. (U) Agena Component Screening 


Bs As a regult of the Agena Spares Screcning Program, which eliminated 
questionable spare hardware from flight status, a continuing sercening program 
is being implemented. This program will impose tighter acceopt/reject criteria 
on the technical evaluation of flightworthiness of 211 Agena components and 
will provide greater assurance of vehicle quality and reliability to using 
DPOgETans » | 


4. (U) On 19 November 1965, SsVA received. DDR&E approval for a follow-on 
— of 36 vehicles as follows: 


-939 Contract delivery schedule: 
1967 or 2268 
F MAN JIISTASOND J FMA 
. 3232323232323 21 
5. (0) IMBC Operating Schedule 
IMSC Official Operating Schedule, Issue i, was distributed to 
the Program Officeson 2 December 1965. The Lockheed Schedule depicts the 
milestones, systems test and launch stand loading for all programs using 
the Agena vehicle. SSVAR acts as the SSD central point of contact for 


- IMSC in coordinating and obtaining approval for the informtion presented in 
this document. 
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6. (U) work Statements 


During this time period the following work stetements were 


_ Prepared and submitted to SSVAK for contractual implenentation: 


a. Type: X DC/DC Converter 
b. Sequence megs Redesign 
ce PREP Round VI (Vehicles 121 through Yih) 
d. MOD IIA Velocity Meter 
Ce zip Cord Study 
f. Parts Repair und Logistics Services 
G- Cas Ingestion Testing 
h.. THORAD Support 

4. PREP Round VII (Vehicles 145 through 166) 
J. +939 Contract (Agena Production) : 
ke -938 Contruct (mmegine Production). 

7. (U) THORAD e Test Support and Compatibility s 

In December 1965, at the direction of SSVA, LSC Standard Agena 


began preparations for support of the THORAD/Agena Bungee Tost Program 
which is to be conducted by the Douglas Aircreft Company at Santa Monica 
Aircraft 


in April 1966. The THORAD, designed and produced by the Douglas 


Company, is essentially a Thrust Augmented THOR with additional propellant 
capacity and greater payload capability. One of the Air Force Using Programs 
will begin THORAD launches in 1966. LMSC support of the Bungee Test consists 


gpminly in supplying a development test vehicle (DFV 0102) for the test and 


providing Agena D technical data to DAC. The Bungee Test consists of 


_ suspending the THORAD/Asena DIV Vehicle by clastic connections (2 points) 


in a horizontal position. ‘The vehicle will be vibrated to verify: (1) 

the structurel simulations used in computing theoretical body bending modes, 
and (2) the rate gyros mounting structure. LMSC was also directed to 
prepare, for submittal to SSVA in Jamary 1966, a list of those tasks 
necessary to define THORAD/Agena interface parameters and insure TEORAD/ 
Agena compatibility. | | | | 





— CONFIDENTIAL — 





| In December 1965 LGC ws dirceted to prepare an ECP t 
for increased skin thickness on the Agem af tank skirt and the touster 


at a net payload penalty of approximately 7 to 9 pounis. The effectivity 
of the ECP is planned for Vehicle AD-166. | 


9. (U) Agena Long-Range Inprovenent Program (Phose IT) 

The LMSC Agena. Long-Range Improvement Program (Phase II) Proposal 
was received in SSVA in February 1965. The objective of the proposal wes 
to increase the orbital reliability of the Agena vehicle through hardvare 
changes. SSVA's final evaluation of the proposal was submitted to LMSC 
. in October 1965. Of the approximately 20 changes proposed, SSVA has — 

indicated a definite interest in the following: . 


| &. New Moin Electrical Unbilical and — Vehicle Checkout 
Capability. 


be P-700 and P-701 Pullaway — Changes 
c. Vehicle Electrical Connector Improvement 
ad. - MD 380 tiring 

e. Propellant Vent Coupling Redesign 

f. Guidance and Control Elcctronic. 


' Items a and f are being covered under a BOA -589 Order, while the remaining - 
items are still in -695 Program Plan Status. 


10. (U) This report is classificd CONFIDENTIAL because of Paragraph 1, 
which reveals Agene flight success ratio. 
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1. (u) ‘he Agens Directorate is responsible for the management and 


- technical direction of contractors’ efforts for the definition, design, 


production, modification, storage, logistic support, test and launch 
Ce eee This includes 
and procurement support to specific programs. ‘The — 


facilities activation for all using programs and is responsible for‘ 


' managing end directing the Agena launch services contracts for the Eastern 


and Western Test Ranges. The Burner II Space Vehicle responsibilities 


- were broken out from the Agene Divyectorate, and the Burner II division 


‘became a directorate on 15 June 1966. . On this. same date, the Agena Dir- 
ectorate was reorganized. The Aerospace Ground Equipment Division became 
the Operations Division and the Requirements and Programming Division 


became. the Program Control Division. The Configuration Management Div- 


ision, the. Procurement..Division, and the Engineering Division remained 
unchanged, although there was some transfer of personnel between divis- 
ions and an internal reorganization in the Engineering Division. 
Colonel William C. Mielsen is the Agena Program Director and Lt Colonel 
Cecil 5 Riddle is the Deputy Director. (See attached organisational 
chart. 


2. -{e) Daring the period of 1 Jamery 1966 to 30 June 1966, twenty 
(20) Agena Vehicles were flown, making a total of 206 flights. of 
these 20 flights, 15 were of the current Agena D Configuration. The 


_ other two were last of the Agena B Configuration. ‘The overall ascent 


success ratio of Agena D Space Vehicles now stands at 91.7%. 


3. (U) During this period, twelve nev contracts vere issued and — 
letter contracts were definitized. Including 22 active contracts, the 
total estimated contracts value is 535 million dollars. On the date 
that the Burner IT Division became a separate Directorate, contract 
AF 04(695)~75% and related records were transferred to that Directorate. 
Four orders were made against the BOA contract. Virtually all new con- 
rane are fixed price or — price incentive rather than cost rein- 
bursable. 


(u) ‘the Configuration Management eugineeting Proposal (ECP) 


ot ns was heavier than normal during this period (76 BCPs). Con- 


g were initiated to more effectively process 


‘sequently, new 
‘ECPs and to facilitate imputs to the ——— Control Board ae 


— ⸗ 
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| One such procedure used vas ms to have the contractor send BCPs direct to 


the National Aeronautics and Space Administration (MASA), Eastern Test. 
Range, and Western Test ‘Range. . The Configuration Management Division 


- also evaluated numerous program plans and vork statenents. 


5. (u) When the Aerospace Ground ‘Equipment Division vas designated 
the Operations Division, it was given responsibility for the Agena 
interface with the using programs, for contract AF 04(695)-761, - the 
Senta Cruz Test Base Sustaining Contract, and the Radio Guidance - 
Functions with the contracts — — with this effort. 


6. (U) Discussions continued with SAC and ADC concerning, turnover and - 
utilization of Ground Guidance Station (GG3) No. 6. SAC will vacate - 


this station eerly in FY 67. The present mgr hg i Eero 4 


and consolidate SSD. operations in 06S No. 6-1 and No. 6-2 late in FY 67. 
ADC will then cccupy GGS No. 4. Firm approval of the plan is expected 
from ADC during July 1966. ; | 


7. (U) Our program to qualify special "Air Ride” vans for Agena road 
shipments is complete. Special "Air Ride” vans provide shock and vi- 
bration protection required by the Agena; in addition, an increased margin 
of environmental protection is provided. 


8. -(C) Technical and activation management assistance vas — 

to Program 206-IT during the activation period of the conversion of 
PALC 2, Stand 3 from an Atlas/Agena configuration to a Titan ITIB/Agena 
configuration. Technical and activation management assistance vas pro- 
Se ce ee eae See ee a Stand 2 to their 
use. | 


9. (U) In accordance vith the direction given LMGC by SEVA letter 
subject: Standard Agena Slave Plan, dated 29 June 1966, and CCN 108, 
MEC-3252, dated 26 June 1966, Stenderd Agena item of hardvere, currently 
not being used by using programs, vill be slaved during the Standard 
Agena, tem test cycle. Tt is currently planned to continue this slave 
system (except those items of hardvare to be replaced by the new Guidance 
Control Electronics (GCE) Configuration at AD-205), through the -939 
contract. This total effort will be accomplished without the benefit of 
changing engineering dravings, and vill be scheduled and controlled by 
the Standard Agena Program Office in accordance with Implementation Plan. 


and unit serial numbers. the estimated savings that vill be realized by 
this slaving, starting with Vehicle effectivity AD-160 and subsequent 
will be $1,500,000 through the -939 Contract. — 


10. (U). On 9 June 1966, the Agena Directorate, in conjunction with the 
AFPRO and LMSC, conducted the first in a planned series of Agens vehicle 
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A rather serious problem arose last Merch when the Range Sefety 
Office at BIR disepproved the Standard Agena Command Destruct Systen, 
_ even though the same aystem hes flown in the past. The disapproval came 


to operate at 9 volts. After 10-20 milliseconds, the receiver outputs 
relays deactivate, removing power from the destruct unit. Tests and 
calculations by IM6C indicate that the destruct unit will always detonate 
before the relays dropout. But ETR won't accept statistical detonator 
sure-fire times; they insist that the destruct relays remain activated 
unless the command is removed. 


i ie een ke hii lai naa ica L6C is 
reluctant to work aggressively on the problem since they do not admit 
oe ns a eee This has slowed resolution of the problen. 


hia Gb:ih Gees 


ae at AFSSD direction. The plan is now being evaluatéd 


ix type XIV £ine Oxygen Battery 
“The first three months of 1966 vere spent investigating and 


eae Sect: ata IAA —— 
plated were found to be the zinc ion concentration, pH of the solution, 
and current density... At Air Force direction, quality control and plating 
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2. (U) Engineering Management 


As mentioned in the previous report, the intended function of 
the recently activated Engineering Management Office (EMO) is simply this: 
To shorten (and.to unclog) the commmnications channels between the sources 
of management information end the decision-makers (both managerial and 
technical) who need that information. 


ie Siw be thle enott ecma email Aaxcade tad been 

made into. the tangled commmnications “jungle” which had, over the years, 
_ Overgrown paths of communication laid out in earlier periods. Three (of 
the many readily apparent) problem areas which were engaged during this 

period included the problems of works simplication, time dissipation, and 
information. disseminations. 


* _ Attachment A is an example ———— —— mi nina. 
effort. form developed and put into general usage during the period in 


Svan Gaveiensa tor anveral reasons; among these were 
(1) to “sereen out” unwanted (and time-dissipating) agenda items which: sory 
begun to make covert appearances during technical direction meetings, and . 
(2). to give the chief of the engineering division an advance opportunity to 
not only acquaint himself with the background information on decision require- 
ments he would shortly te confronted with, but also assure that appropriate 
technical people would be on hand during contractor "pitches." 


. Attachment C and D are typical of the information-dissemination forms 
put into use during the period. 


iGtiibe ‘naden 

_. by the ENO as this period closed included cost controls over budgeted 

’ gontractor developmental engineering efforts; tighter administration over | 
the inmmerable "suspense" communications processed by this division; and 

the reduction of our engineers’ efforts through both elimination of duplicate 
efforts and through better documentation of “solved” (but recurrent) problens. 
eee re es ———————— 
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tather then Dehind as the period closed. 


Finally, during this period one “battle” was fought (end lest) by 
the Standard Agena Office in Wehalf of the BO. Despite the increasingly 
Obvicus need to man the E00 function — both now and in the future — 
vith an incumbent trained in managerial disciplines, our attempt to re- 
cast the B00’s “square peg” card description to reflect less pure 


“slot”, and will, in all probebility, eee ee One 
present incumbent is reassigned. 


3. (u) Agena Flight ‘Summary (Following item is Confidentis)) 


—{c} On 30 Merch 1966, SSVA distributed the Agena Flight Summary 
Report to program and staff offices within SSD, Hq AFSC end Hq USAF. 
This report summarized the results of al). Agena Flights through 31 Dec 65. 
During the period 1 Jamary 1966 to 30 June 2 eo) ea sae ese 
vere flown making a total of 206 flights. ee "38 ve 
current Agena ‘D Configuration. The other tvo vere the last of the Agena B 
Configuration and were the NASA Nimbus and O00-E flights. ‘The overall | 
escent: success ratio of the Agena D space vehicle now stands at 91.7%. 


b. (vu) Reliability Denonstration Requires ts. 


On 8 June, the: Agena Directorate successfully negotiated a — 
with Bell Aerosystems Co. which contained a requirement for statistical 
demonstration of a reliability requirement. This is the first instance 
in the Agena directorate in which a combined development and production 
contract, containing a realistic reliability demonstration requirement. 
has been negotiated on a fixed price basis. 


5. (U) Agena Vehicle Audit. 


On 9 June 1966, — inconjunction with the 
AFPRO and LMSC, conducted the first in a planned series of Agena vehicle 
audits. The audit consited of a detailed inspection of Agena AD=-150 . 
and review of selected vehicle documentation. The purpose of these audits 
is to insure that vehicles conform to specified requirements and meet 
acceptable levels of quality and reliability. A number of manufacturing 
and documentation problems were detected and corrective action is in process. 


6. (Uv) Production Reliability Evaluation Program 


During this period the Production Reliability Evaluation Progran 
| Peculiar 
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+ (0) Mort Stateients | | 
Daring this time period the following vork statements vere prepared 
‘sni/or simttted to the Contracts Division (S6¥AK) for contractual ection action: 


—E&tXX 


Frofuction Relishility Evaluation Progra Round VIE —2 
166 through 166) | 


| "Agena Technical Assistance Program 


Klectroie Event Timer Phase I | 
“Guidance ond Control Electronics Design and Production | 
Main Mectricel Umbilical. Redesign | 
Engineering Support Contract: | 

Booster Discrete/Destruct J-Box Improvement 

Horizon Sensor Direct Procurement 

‘Mod x Digital Velocity Meter System ———— Procurement 
Ges Ingestion Program 

fhored Test Support 


- Pype IH Battery Cell Testing 


Agana Brazed Plusbing System 


. 7 & fe ete ys we ° “4 -«,"an*om ye? 
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1 January 66 - 3D ame 6 
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1.1 Sew Horizon Sensor Concepts 


1.1.2 The Belock Instrusent Corporation began their development of 
“Solid State Horizon Scsnning Technique" unter Contract AP 0b(695)-S2%. 
‘The objective of the program is to develop end demonstrate a photocon- 
ductive detector suitable. for use with the Belock Solid State light 
beam scanner. The development is progressing on schedule and should 
be completed by January 1967. | 


(c) 1.1.2. The Quantic Industries development of a “High Accuracy Horizon 
Sensor System continued during this period under Contract AF 04(695)- 

918. The objective of this development is to achieve a light veight 
sensor having an accuracy of better than 0.1° (including horizon =. 
variations) with only one moving part. The moving element in the systen 
is a mirror which is deflected by heating thermostatic bdDimetal elements 
electrically. These bimetal elements also support the mirror, and so . 
no bearings, sliding surfaces, lubrication, or hermetic seals are needed 
for operation in a vacuum. A preliminary tracker was fabricated which 

- demonstrated the feasibility of this program. The development is one- 
month behind schedule but it oma ‘be completed ky Boveswer AICO: 


1.2 Guidance and Control Electronics (GCE) 


LMSC continued development work an the GCE peckage under Contrast AF 

. 04(695)-695. The GCE consists of a Flight Control Electronics Module, a 
Switching and Instrumentation Module and a Test Progrem Module. These three 
modules will replace the Flight Control Electronics. Package, the Flight 
Control J-Box and Patch Panel, the Guidance J-Box and various Program 
J-Boxes. All drawings necessary for the fabrication and assembly of the GCE 
-modules were released. IMSC delivered to SSVAE a reliability demonstration — 
plan and began work on a Failure Mode Analysis. The production of the Design 
Proof Units vas started about mid-May. An RFP was issued to IMSC in May for 
one design proof unit, two preproduction units, and 25 production units. 
Delivery of first units is scheduled for September 1967. 


l. —* Inertial Reference Package 


1.3.1 MIT continued the —— —XEE plow Inertial Reference 
—— In addition they began _ 
fabrication of a prototype single exis of the three axis design to demonstrate the 
performance and reliability of the Selected Gyro and its associated electronics. 
MIT als0 conducted a Gyro Industry Survey and selected the Kearfott Alpba Series 
Gyro for the single-axis configuration since it came closest to meeting the | 


— | | 
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- 14 DVM Mod X Velocity Meter Systen 
Bell. Aerosystems Co. has been chosen as prime contractor to develop and 
produce the Bell Digital Velocity Meter (DVM) System Mod X. Negotiations were 
completed in Junefa contract will be issued in July. The Mod X System will be 
mealier, lighter and more sccurate than the present Mod II velocity meter. Work 
began ‘im June 1966 and delivery of the first production mit is expected in 
3rd Quarter 1967. 


1.5 Sequence 


1.5.1 solid State Timer Survey. IMSC conducted om Electronic Timer — 
of Industry and issued a feasibility study report. The conclusion reached 
is that an electronic timer with increased reliability and performance is | 








already developed techniques end building blocks. Development of a 
timer is expected to begin soon with delivery echeduled for bth Quarter 1967. 


1.5.2 Improved Timer Svitch. Efforts to improve the present. switch are 
continuing. The problem is switch contemination of two typess (1 (1) foreign 
‘material end (2) migration of silver contact material through the gold 
} LICON, the switch 





switch inprovenent efforts without delay. 
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| 3.2. The Guidance and Control Subsystem became the Guidance Branch as a result of 


YA 





cases results in ‘a deed short. adhe rr ates 
ried — Retrofit and in-line incorporation actions have been initiated. 





the Agena Directorate reorganization. One additional guidance elot 2345D vas 
added for BIL and GE Guidaice Support;however, the officer who came with this 
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Subsystem A. 
i. Titan TET _B/Agens. 


All of the static structural tests of the booster adapter for this 
vehicle have been completed. These tests showed that the adapter will . 
— the — flight | loads with adequate margins of safety. 


7 


Based 00 acoustic and vibration tests, it was found that the. 
adapter self destruct system components could successfully survive the 


‘ predicted flight acdustic levels. It was originally thought that 7 
shock mounting of these components would be necessary since the acoustic 


tests indicated that the system would be exposed to vibrations far in 


excess of the existing qualification levels. later tests proved that 
_ the components vould operate satisfactorily under flight conditions. 


However, to provide additional assurance that the destruct/discrete 


. J-box would function in flight as required, its mounting position 
was changed. This involved relocating the unit from the adapter skin 


to the truss structure, ae nae ——————— 
induced wanrettons: 


At the end of this report period, this booster adapter vill be :. 
taken over from SP-14 and produced by Standard Agena as an optional 
kit. The first units are being manufactured by the using progrez and 
the first flight of this vehicle is scheduled to take place early 
during the next report period. 


2. Booster Adapter Equipment Vibration Tests 


During the last report period, a ghor/Atias booster adapter was 
subjected to en acoustic field. The results showed that the destruct 
system would be exposed, ee to 


vibration levels considerably above those to which the components 


had been qualified. Action was taken in January 1966 to design 
BDOER Beers SUE — to Provate ateemmeticn of tee 


acoustic induced vibrations. : The self destruct battery an and discrete/ 
much 


destruct J-box were then vibration tested to determine how 

dumping the. shock mounts would provide.. Toese tests dencostrated 

that the vibration: levels were reduced but vere still above those F 
applied during qualification. However, it was also found that these 
Bey: devele 8 Oey Sree erence om ketone or eee 


Additional tests vere then made to determine vbat level of vibration 


each component could withstand and still function properly. These 


tests led to the conclusion thet ‘the self destruct systen (including 

the charge/initiator, battery, discrete/destruct J-box, and separation 
switches) vould operate satisfactorily in flight with no wodifications 
to the existing mounting design. As a result, the positioning of the . 


’ components in the Thor/Atlas adapter was not changed. As noted in 
. item 1, the mounting of the discrete/destruct J-box in the Titen | 
. IXZ B/Agena booster adapter was changed to provide additional 


confidence in its operation during flight. No other changes to the 
self destruct system of this unit were wade or found to be necessary 


. by the tests. 


3. Retrorocket Igniter 
Due to several acceptance test failures, the most recently : 
manufactured lot of these igniters was rejected. The cause of these 


‘failures could not be determined in time to support existing flight 


schedules so action was taken to utilize another igniter for the 
retrorockets. The igniter selected has been tested and flown, and 
is considered to be a significant improvement over the existing 
design. The electrical changes and tests necessary to qualify this 
igniter for use on the Agena are presentiy being determined. The — 


first retrorockets using the new igniter are scheduled to be delivered 


in September 1966. 
4. Strengthened Booster Adapter 


Early ia the reporting period, redesign of the vehicle aft tank 
skirt and Thor/Atlas booster adapter were initiated to increase their 
structural capability. The aft tank skirt thickness vas increased 
from .110 to .125 in. while the adapter skin thickness was changed 
from .143 to .160 in. Both of these design changes bave now been 
completed. The aft skirt change will occur at AD-166. ‘The existing 
booster adapter will be deleted from the vehicle at AD-166 and vill 
subsequently be manufactured as an optional kit. All of the optional 


a 


kits will contain the new .160 in. thick skin adapter. 


The PACI of the new booster adapter optional kit was conducted 
during June 1966. ‘The only serious discrepancy discovered involved 
used to fabricate the first unit. It was 
found that this material contained inclusions of a flux used in the | 
manufacture of magnesium. Due to improper process control, the flux 
the sagnesium ingot.. This produced voids 
in the ingot which later eppeared as laminations in the rolled : 





sheet anterial fron asother sepplicr. A strectaral eanlysts Of the 


a@eptera already ennafactared’ iniicated tant taree enits are 


— tee Haka aoe This shoald provide wafficiest adapters . 
until additional caes can be eenufactared fron the new lot of eaterial. 


5- Zipeord Program 


The effort on this progrem vas initiated in early 1966. ‘The 
ovjective is to provide a vehicle separation system which, produces | 
less particle contamination and lower shock levels than the existing | 
primacord system. It is intended to accomplish this goal by using 
the zipcord concept, in which the vehicle seperation joint, is 
severed by — mild detonating fuse (MDF) inside an elastic 
tube 












The main euphasis Raving thie -capock peried hes been Ga, the 
development of a satisfactory joint configuration. Several joint 
» Jacket materials, and charge (MDF) weights have been tested, 


using flat and curved panels, in order to accomplish this goal. 


Difficulty was encountered in obtaining a joint which was not too 
sensitive to charge weight and reliable shock measurenents. Near the 


end of the report period a joint utilizing a centered fracture notch — 


and a hybrid (dual material) jacket was found which would separate 
reliably with sufficiently small charge weights and shock levels. ‘This 
design will be incorporated into a full ring assembly during the next 
report period. A separation test of this joint and one simulating 

the strengthened Thor/Atlas booster adapter will then be conducted. 
These tests will determine if the separation, containment, and shock — 
reduction requirements of the program will be met by the new design. 


6. Separation Roller Redesign 
seve Gnaian-Of tis eecuvaction rollers: was changed at vehicle 


_ AD-132 in order to accomodate the increased seperation loads of the 


Titan III B/Agene. It was then determined by simulated separation 
tests of this vehicle that the friction coefficient had been: greatly 


. dmereased by changing the roller design. An increase bad been expected; 


however, its magnitude was not and no tests had been made to anticipate 
such an increase. When additional Titan booster tail-off date becane 
available, SP-lk determined that Titan ITI B/Agene separation would de 


. marginal with the new roller if oné retrorocket failed to fire. SP-7 


also conducted a simulated TAT separation test with one retrorocket out. 
This test showed that, under these conditions, satisfactory vehicle . 
separation test could not be achieved. Asa result, a second redesign 


of the separation rollers has been initiated. It is expected that the 


design, test, and incorporation of the new roller asseublies will be 
— — dur ing the next report period. 


7- Lockalloy Study 

ee ee ee 
efficiency and a corresponding decrease in vehicle inert weight, the 
Lockheed Missiles-and Space Compeny (Sunnyvale) has undertaken the 
development of « beryllium - aluminum alloy— Lockalloy. Research 
conducted to date has produced a material possessing the favoreble 
compressive strength characteristics of beryllium in addition to the 
ductility and formability of sluminus. The task of elevating lockalloy 
to.the status of a usable engineering material has not, however, been 
- carried to completion. Such a procedural effort, necessary to 
' supplewent all.prior laboratory vork, has aot received serious : 
consideration by any appropriate government agency. The reasoning 
Seer ee wee Fer tee -—————— 
operational requ reseas may be of significance. 


" During the historical period of this report, the Aerospace 

_ Corporation under the recommendation. of the Agena Directorate has 
completed a study aimed at.a timely evaluation of Lockalloy from a 
wetallurgical and a structural standpoint. The results of this — 
have been recently documented and are reviewed herewith: 


@. A-meaningful set of mili specifications covering both chemical 
composition and processing are required to assure material reliability. 


bD. Additional date is necessary regarding fatigue, weld setal, 
creep, and corrosion properties. 


C. the two areas showing great promise through Lockalloy 
application ere those of velded structures and fastener development. 


ad. In possessing a very high aodulus to density ratio, the 
material is predicted to achieve a 66 to 75 per cent weight reduction 
over a comparable aluminum structure. In comparison with berylliua 
the advantage offered by Lockalloy would be in the area of greater 
utilization under complex stress. 


In assessing the results of the independent Aerospace study and 
considering the development knowledge presently available, it appears 
that an operational vehicle system such as the Agena can with 
preparation incorporate Lockalloy advantageously. The future develop - 
ment of this material will be carefully pursued. = 


8. Chen- of the Oxidizer Parrel Section 


In undertaking to reduce production cost wherever possible, the 
Agena Directorate approved a process change which adopted the use of 
chem-milling for the final fabrication of the propellant tank | 
oxidizer barrel section. ‘The latter is a 60 inch cylinder approxi- : 
wately 55 inches in length with a tapered skin-thickness. The | 


h 


senufacturing procedure consisted of rolling aad sachining 
So (2) GOIN alanine alte sheets vhich vere then joined by 


dae —— execution time and the subsequent revork effort 
which occurred frequently. Specified contour ecapliaace vas also 
wary Catt Remleve coe continuing bests: 


After a thorough review of the state of the art of ches-milling 
it was concluded that certain vendors could, indeed, perforu a 
"quality etching of the oxidizer barrel section vithin acceptable 
‘tolerance limits. .An engineering change was subsequently approved 
. which ‘included a contract cost savings of approximately $46,000 
as compared.to that of the original machine design. Regardless of 
certain QC procedural errors which have been encountered, .the 
technique of chem-milling es applied to the Agena propellant tank 
is considered to be an efficient use nee oe technology.. 


9. Agens Flight Failure 


7 _ In the early part of May 1966, Agena vehicle $106 failed to 
separate as programed from a Thor booster during its launch sequence 

at WER. Neither vehicle, or portions thereof,. were ever recovered. 

An investigation was inmediately undertaken by the Contractor 

(Lockheed Missiles and Spece Company) and shortly thereafter an 

Air Force Missile Incident Investigation Board was — to determine 

the cause offmilure and establish corrective measures. The primary 

ares, of suspect was the pyrotechnic separation system of the Agena - 

vehi¢le which consists essentially of a circumferential length of 

MDF (RDX charge) which is contained within a mechanical joint and 

———— at a separation detonator and detonator block assembly. 

. A single electrical connector is secured to the separation detonator 

- and directs current from either one or two sources to two electric 

_ detonators within the separation detonator. Either detonator provides 
a sufficient blast wave to ignite. the respective terminal end of the 

cord. The latter-in turn breeks a circunferential joint portion . 

of the booster adapter forvard section which is notched to facilitate 

separation. Flight data — no iIndieatſion of — or 


‘complete seperation. _ 


The subsequent investigation carried out by the Contractor 
(Lockheed Missiles and Space Company) and the Air Force covered every: 
conceivable failure mode associated with the separation systen. 

Several electrical and mechanical compatability tests were conducted 

as well as individual component verification tests. It.was not possible 
to determine either from flight data or subsequent analyses, a single, 
most provable failure mode. Nevertheless, nuperous items of a. 
corrective nature were recommended and incorporated so.as to reduce | 

ény possibility of a futwre separation anomaly. The official findings 
of. the Air Force Missile Incident Investigation Board vere documented 
in a classified report to Maj. General Funk, Hg. Space Systems Division. 


3 


10. Determisation of Asyanetrical Beating Effects ca Stasdard Agena 
A program of research bas beea progressing through this period 
to develop an accurate method of determining the effects of | 
ee 
of a dog-leg trajectory. . The wrk undertaken to date has been 
“weried yet complementary and is described.as follovs: : 





Be A series of wind-tunnel tests have been conducted at AEDC 
to measure the heat transfer rate and coefficients as a function of 
angle of attack.and angle of roll for two vehicle configurations. 
This work and associated analysis are in progress. 20% of the test 
ae remains. . ; 


oe A test effort ib eine eicseatiy in progress 0 aeacaie ths 
thermal stress distribution around a theoretical equivalent of the 
Agena booster adapter. The temperature and stress distributions 
throughout the shell will be experimentally determined for various 
toad and Chereel conditions. 


e. A — program bas been — using general — 
shell theory in order to analyze thermal stress effects on structural 
buckling capability. This progrem is presently being "debugged." 


. @-- As an ewpirical check a buckling test program is soon to 
commence at the Contractor's Palo Alto research facility. These tests 
will determine the failure load of the shell specimens when subjected 
to various asymmetric temperature environments. The technique 
of buckling-capture to be used in this phase of testing will insure 
repeatability of data and accordingly, accurate results. 


The: period of this report bas, therefore, been devoted to the 
gathering of basic data and the setting up of equipment for structural 
testing. The period till the end of the year will be devoted to the 
- collection of all test data and the analysis of same Due to funding 
restrictions, however, the latter will not be carried out as planned 
but rather delayed somewhat in its completion. ‘The achievement 
of all objectives will permit the determination of mission vengeessey 
of existing designs and the efficient structural design of new 
configurations. ; 

‘ lil. Thorad-Agena ; | 

A new. booster design has been developed by Douglas Aircraft and 

consists basically of a SLV-2A with increased propellant capacity. 
The Thorad's performance will be significantly improved over that of 


the SLV-2A in terms of having the capability to orbit spproximately 
450 additioval pounds of payload into a ae 8 circular orbit. 


To date engiacering effort bas beea expends: to esteblisn the — 
compatability of the Agena upper stage with this acw booster. - Of 
concern to this office has deen the analysis of the predicted 
longitudinal oscillatory effect, referred to as FOGO. This 
resonant condition between the. vehicle's first structural sode and 
that of the propulsion feed system bas been predicted by Lockheed 
_ (Sunnyvale) to exceed the established maximum environment (total 
acceleration) for the SLV-2A booster. As sich the margins of safety 
for high stress trajectories are largely negative. Initial flights 
of this configwration will therefore be normal and extensive 
instrumentation will be installed so that actual flight data can be 
subsequently used to revise as necessary the mathematical analysis 
_for POGO. The coordination of several contractors will be involved. 
' In the future it is hoped that a strengthened vehicle and a sore 
accurate mathematical model will relieve any hesitation regarding 
structural capability for a given mission. 


12. Plumb provement -(Mared Joints 


With the objective of significantly reducing plumbing leakage 
aboard the Agena vehicle, several steps have been taken to improve 
both the component quality and the installation procedures as 
related to the hydraulic and pneumatic systems. The following 
is a brief review of individual improvements that have been taken 
to date: 


a. A complete series of qualification tests were conducted to 
determine the capability of the Wiggins "DL" connector as compared 
to the existing "B"nut design. The results of this program have been 
documented; however, as the design was susceptable to fretting 
corrosion together with a high level of stress concentration at the 
base of the flare, several failures vere experienced. The design. 
was, therefore, considered not qualified for flight. It is noted 
though that the torque retention characteristics of the lubricated 
Gesign were very good and under static conditions, it is judged to 
be better than the existing nut and sleeve design. — 


be The Contractor's purchasing specifications for both 
aluminum and CRES tubing have. been rewritten to insure the procure- 
ment of a high quality product in each case. ‘The helium quality 
CRES tubing and the hydraulic quality aluminum tubing result in a 
sooo finished part with Little screpage. 


-.  @e The Lockheed Missiles and Space Company hes, with MASA 
assistance, developed a method of producing a very clean and tj. 
geometrically perfect tube flaring process. The orbital flaring 
technique’ is now in production use. 


d. All existing AN and MS- plumbing fittings are being replaced 
with — MC parts. 
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Ce Other significant improvements have been in the areas of 
bendling, inspection, and acceptance testing of plumbing components. 


fhe: introduction of these improvements to the plumbing system of the 


Agena vehicle bas done such to relieve the launch bese personnel of 


continually correcting leaking joints. Moreover, longer life capability 
for orbiting vehicles has been improved. 


13. | Incorporation ‘of Permanent Joints on the Standard Agena Vehicle 


: In acknowledging the deficiencies of separable — design, : 


— the Standard Agena Directorate has initiated a development program to 


incorporate permanent joints into the vehicle's plumbing system. ‘The 
induction brazing method as developed by McDonnell Aircraft and 
subsequently licensed to the Aeroquip Corporation has been in 
Operational use and was judged to be best suitable for Agena spplication. 


The tasks ee ee ee 


are Geacribed as follows: 


| Be The Air Force bas ‘procured an assesbly of. induction brazing | 
— at a cost of approximately $50,000 for Agena production use. 
This equipment ‘has been delivered to Lockheed (Sunnyvale) and is 
presently being used for training. purposes: 


db. Work is near completion to ante an — mock-up vehicle 
to a future, structural configuration, AD-176. This vehicle will 
then be used to perform an accurate and an acceptable mock-up of all 


Agena tubing so that either a permanent joint may be brazed in place 


or an orbital flare may be produced without interference on all 


‘remaining separable joints. The adoption of either one or the other 


design has been based on maintaining component qualification status 
initially. As such it is predicted that epproxinately thirty. (30) 


- Joints will be brazed at first. 


_ Engineering work is. now proceeding to — the design 
—— the development test plan, and appropriate Preferred Parts 


pages for each required fitting. A specification has also been 
. ‘written for the induction brazing of tubing and fittings. 


_ Ge “To insure design adequacy several conceptual design reviews 


have been conducted to-date. . Using program compatability bas been 
‘achieved ana al requiresents coordinated. , = 
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GATV"s, one Was a failure which vas caused by the SLV-3 launch vehicle. 
UAE TLR Si-BA-li Hocket Bngines ~ As indicated above these engines 
— their excellent. performance record. Performance during 


requirements have progressed to the point were it is now necessary to predict 
propellant utilization to within 30 pounds, and one program has demonstrated 
a ready-for-fire-time capability in excess of three months. 


During this period, the first government procured engine flew. While 
the flight was a mission success, the engine exhibited an anomaly which 
has been seen on two previous flights. Effort has been ee to 
determine the cause of this anomaly. . 


A follow-on contract was negotiated for 36 more of these — 
Deliveries will continue through Novesber of 1968 under this contract. 


3. USAF XLR 81-BA- Rocket s - Project "Sure-Fire” was completed 
3. Bogions fod, the flight of GATV 5003.. On this 
mission, the primary propulsion system was successfully restarted 6 times. . 
Two more XLA-Gl-RA-l3 Engines were procured to take the place of those 


used by Project “Sure-Fire". 


k.: — System - 6 
GATV was opera ee Ue 2) ae ee es oe eee 


thrust chambers. Performance in all cases vas nominal. 


"§. 8* — - Preparation of the resubmission of the — 
ment ; on revised funding for this project,was begun. 2. 


‘om the YLR 81-BA-11 Rocket 















6. Gas Injestion Test P » < Effort 
on this program vas alt the report not be subaitted 
until the next repr tire ‘period. . Preliminary results indicate: | 


Be While performance is degraded during gas injestion, the engine 

- shows a remarkable tolerance to any harmful effects caused by 
ingesting gas and performance will recover when the gas ingestion 
has ceased. _ x Be ue. og : p 
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ee a capebiaitys Action \ was teken to —— the — coupling onto 
——— —— Shee eae Vehicle. ; 


— : — A mission failure wis caused by the failure of the propellant isolation . 
a -°. valives: (PIV's): to close between first’ and second burn on one vehicle. At 
ene preseat,' the féllnre is Wael on the cirdsltry which controls the PIV's. 


X — he pyro operated helium control valve was redesigned as the result 

\-. . of a structural failore which occurred during a production reliability test. 
The failure was attributed to stress corrosion and the heat treat on the 
ne ae ee A a, ———— 
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i. ures - she sisaion of the Aguen configuration 

( to spely the methods of Configuration Nezegemeat, as descrited 
— ala ae ee re Ee nee Se eer 
as possi iS ag 


Captain's Carl Miller and Craig Smyser, recent graduates of AFIT's Grad- 


pate Systems Program Management course joined SSVAC’s staff. Capt Miller 
er Se ere ee er ee ee eee ae renee 
ee ee 


F 3. ACTIVITIES - =. 88VAC processed 76 Engineering Change Proposal acticas, 


changes, and evaluated mumerous program plans and state- 
ments of work. "SSVAC personnel assisted. in thres (3) vehicle acceptance 
inspections ani the ‘.160 Booster Adapter Kit FACI. . 


4. - SIGNIFICANT , EVENTS ~ Actions vere taken to insure that the 6595th and 


_ 6559eE Rezsepass West Vines at the two laaoch bases tine the tee conn mufaty 
_ offices at AFWIR and AFETR were brought into the ECP coordination cycle in 


order to preclude range safety problems. ‘The contractors have been directed 


. to forward copies of all RCPs to the 6595th ATW and 6555th ATW. Copies 


of all CPs affecting range safety will be forwarded directly to the range 
safety offices at AVETR and AFWE. Actions vere also taken to insure 


that RASA's Lewis Research Center at Cleveland, Ohio, is prouptly supplied 


with’ BCP’s directly from the contractor's and sufficient back-up material . 
is attached, to allow them to make timely comments on proposed CPs. 
ee Se eee 

to Lockheed as GFE is creating new problems: coordinating documentation 


‘between various contractor's; integrating configuretion management reports 


that ere fraguented by contract and by contractor; in general, attempting ; 
to indoctrinate additional contractor's in configuration management require- 
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'.. As part’ of the change, the Division picked up responsibility for the 


Agena interface with the using programs for Contract AF 04(695)-761, 


“the Santa Cruz Test Base Sustaining Contract, and the Radio Guidance 


Functions with the contracts associated with this effort. Such con- 


tracts are with Western Electric Company and UNIVAC Corporation. 


The ETR Launch Capability Contract AF 04 (695)-936 was 
definitized. during the reporting period. ‘The contract is’for the 
papene ie aca dtingr alla gals —— | 
13 and 1h at Cape Kennedy. - “launch contract AP 04(695)-688 
aula lak senate aes tinial 7,000 net overrun. Inasmuch as the 
rates have not been settled for the -688, it is not possible to state 


with certainty the final cost of the effort purchased. 


3. (v) The WIR Contract AF 04(695)-669 ran to completion 31 Mer 66 
with a total estimnted cost of $26,929,999, a net underrun of $1,757,000. 


bh, (U) The follow-on WIR Launch Capability Contract AF 04(695)-968 
—— ee for oe The ~968 contract covers the period 


5. (U) Contract AF 04(695)-1054 was negotiated vith Univac for 
approximately $2,050,000. ‘This is the follow-on to the VAFB Operations 
Maintenance Contract -706. It provides for Athena and 6423 computer 
programming and operations FY 67 and 68 in support of — — To, 
206-II, NASA Agena end NASA Delta. | 


6. (uv) Discussions continued with SAC and ADC concerning turnover and 
utilization of Ground Guidance Station (G0S) No. 6. SAC will vacate 

this station early in FY 67. The present plan is to move from 00S No. 4 
and consolidate SSD operations in 00S No. 6-1 and No. 6-2 late in FY 67. 
ADC will then occupy 06S No. 4. Firm approval of the plan is expected 


7 (U) Agena Road — 


a. Our program to es ee eee cae vans for Agena road | 
shipments is complete. Air Ride" vans provide shock and vibration 
protection — — in addition, an ee 
environmental protection is provided. 
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supervised the modifications to the 72 area complexes | : 

six months. This activity has been primarily associated with Thoved ~ , 

‘modifications on Launch Stands 75-3, 4% ani 75-3, 5, as vell as Thor ae 

AGE Improvement Program modifications and long run cables replacement — 53 

on all four pads. The bulk of the work in these aress bes been completed + Nae 

and chairmanship of the PMIWG has been transferred — 

10. (e} Technical and activation — assistance was provided | — 

to Program 461 during the conversion of PAIC 1, Stand 2 to their use. ee 

i. (u) - Continuing support is being provided to the START Program : 25 

in their activities concerning PAIC 1, Stand 2. IMSC support is being — 

‘provided under the WER Launch Capability Contract. ee care 

12. (u) An AGE Improvement Plan was developed jointly with the Lockheea — 

Missiles and Space Co. ‘The goals of the plan are to reduce E23 

AGE cost and increase efficiency. The plan is based on use of MII-D-1000_ te 

documentation requirements, more complete systems engineering by the IMSC eo 
program offices, and the transfer of AGE engineering responsibility -  ¥ Tx 

—— Operations (Dept 76-XX). Coordination end approval was received ; a 

from all affected AF and NASA program offices. ‘The milestone actions . & Ee 

of the plan were closed out with the exception of Item 2, Equipsent | is 

Definition. Action on this item was delayed until revised launch base : * 

procedures were defined. Many of the items were picked up as overall = Be 

company improvement directives. bo 
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of these contrects is approximtely $535,000,000. 


— Latter contract AP OM(695)~T22 with INKC vas distributed on 17 February 
66. The contract was for 57 Agena vehicles. 


* 3.. Letter contract AF 04(695)-766 with Bell Aerosystens | for 57 Agena — 
vas distributed : on 5 Jamary 1966. 


she Latter — AP o4(695)-938 with Bell Aerosysteus for 36 Agena Engines 
| ‘was definitized during the period for $4,700,000 (FFP) but is not yet distributed. 


| 5. Letter contract AP 04( 695) <939 with INSC for Agena vehicles became overage 
as of 30 June 1966. The proposal from IMSC seems unrealistically high and there 
seemed to ‘be no negotiation flexibility.. 


6. During the period contract AF 04(695)-T5% and related — were transferred 
to the Burner II Program Office. 


7. — the period & orders were made against BOA AF 0h( 695) =589 with LMSC. 
| They are here listed::. 


il. Main Elec. Umbilical Redesign 
iz. Prep Round 

15. Type Til Battery Cell Test 
17. Preliminary Improvement 


total estimated amount of the above orders is $1, 385,607. 


8. Onl April 1966 the BBL Radio Outdense System procurement was assigned when | 
the Subsystems Directorate was phased out. One FCO, two buyers, and two clerks 
vere transferred in with related contracts. 


9. The launch contracts at ETR and WIR have been successfully — as 
Fixed Price Incentive contracts. In fact, virtually all new contracts in SGVAK 
-are fixed price or fixed price incentive instead of cost reimbursable. 





EDWIN H. HIGGINS, Major, USAF 
Chief, Procurement Division 
Agena Program Office 
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Le. Progres Office Reorganization 


Frogres Control Divistica 
Ristorical Date 
1 Jen 66 - 30 Jun & 


a. The recent reorganization within the Directorate, effective 
17 June 1966, changed the “Requirexents and Programming Division" to 
the Program Control Divisicn. As a result, several functions vere — 
transferred to other Divisions and some were added. The Reliability 


function, including PREP and Quality Assurance were transferred with 


Maj Crawford and Lt Straton to the Engineering Division. . The. preparation 


of Statements of Work was also transferred to the Engineering Division. 


with Lt Tubbesing. Capt O'Rourke took with him to the Operations Division 
the Systeus Integration and Interface Control functions. Financiel 
control ‘and funding to support Agena launch services and BTL guidance . 
equipment and services, and Production Management functions vere added 


as a rents of the reorganization. 


— — ‘Changes 
(1) - Mr. Gene E. Stewart, Industrial Specialist, — to 


the Division on 2 June 1966. 


(2) .Mr. Dale C. Harrison, Industrial —— assigned te 


the Division on 2 June 1966. _ 


(3) Lt Col Willies T. Jones was reassigned 15 June 1966. 


(4) Maj Williaa R. Bell: assumed duties as Chief of the Division 


‘on 15 June — 


2. INSC Schedule 


uæeq Official Operating Schedule, Issue $29, was distributed on 


28 April 1966. The Lockheed schedule depicts the milestones, systems 
test and launch stand loading for all progrems using the Agena vehicle. 


SSVAP acts as SSD central point of contact for IMSC in coordinating and 


| ‘obtaining eerrovet for the information eyrerented in this document. 


36 Non-Flight Hardvere 
An ‘inventory of hon-flight- hardvare is maintained at IMSC .to provide 


| test | programs, which are conducted for various reasons, maxinnsa support 
at ninisum cost.” A. few reasons for these tests are: 


a. Similate in fight failure conditions. 
be Simalate ‘perturbations noted during vehicle checks. 


awk 10 








—— 


e. Verity sew design. 
a. Syecial develoyarat tests for product inpromsent. 
@e Pure research. | - 


————— —— 


agencies, thereby obtaining maximum utilization of the hardvare and 
precluding necessity of additional DOD/HASA f funds being expended to 
duplicate existing capability. 


ke Sian Agnoe ~ Slave Plan 


In accordance with the direction given LMSC by SSVA letter, same . 


ak subject, ‘dated 29 June 1966, and CCH 108, MSN-3252, dated 2h June 1966, 


Standard Agena item of hardware, currently not being used by. using 


' programs, will-be slaved during. the Standard Agena system test cycle. 

‘It. is currently planned to contimie this slave system (except those items of 
_ hardware to be replaced by the new GCE. Configuration at AD-205); through 
‘the -939 contract. This total effort will be accomplished vithout the 


benefit of changing engineering dravings, and will be scheduled and. 5 
controlled by the Standard ‘Agena Program Office in accordance with the | 


eleven Plan. 


v. The hardware to be used for slave’ units vill be furnished LMSC 
as GFP and painted red for ready identification and will be identified 
with the contract end item, pompone st part nusiber and uate serial numbers. 


c.. The estimated savings that will be realized by this slaving, 
starting with Vehicle effectivity AD-160 and subsequent, will be. 


—— through the -939 Contract. 
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Agoun Guidance ané Contret Suteystem Develagenents (G 


$563 (Gen Mestia) | 


i. (GP In July 1965, following study and analysis of future develop- 
mem requirements, we iaitiated the develepmeat of an improved 
guidance and coatrol electronics (GCE) eubsystem fer the basic — 
Thhe GCE yachage is designed to replace the existing Night centroi, | 
| guddance and flight control electronics J-boxes. The proposed program 
was ‘eutlined to potential users in your organisation at that time, and 

oral approval was expressed, Subsequent to July 1965, ether related 
— da volopmo ats also have been initiated to erovide an improved . 
7s meter eutoc éyetermn and a new inertial reference package. 
4 these developments ic attached. 


Wh 


Since you are becoming the cole user of the Agena, 1 request 
























3. 
that you adviee me of your intentions. If program peculiar seplacements 
of « iteme ave to be used on a prependerance of Ageun vehicles, 


then in the beet interest of the goverament all 23 V development and 
production efforts on GCE, Velocity Cutoff System X, andthe MIT. 
— Inestial Reference Package should be terminated. However, I would 
be reluctant to take this etep because of its impact on the improved 

. Agena, Ae you know, these guidance and control improvements, when 
coupled with the new engine, will provide the Air Force with a new 
etandard Agena. Peading final resolution of the apparent duplication, 
we have Lockheed in a virtual etop-work otatus on our subsystem 
developmente. 
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S3V_ AGENA CUIDANCE 4 CONTROL SUBSYSIEM t UNDING 


Work 

— Started 

Guidance & Contro) Electronics Jul 65 
Vetocity Cutoff System X Jun 66 

' MIT Inertial Reference Package Nov 65 
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. + ¥ Ineludes 25 production units. 
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lavested Anticipated 
To Date GoGo _ 
$1. 35 $3. 7 - $5. 2utee 


S. 6354 


$1. 725Mé 


.013M == 142M 


. 455M - 440M 
: ee 


o Presently being negotiated. Figures represent offered va proposed price 
Estimate $. 500M for Qualification and Incorporation costs. 


: Si. 164M anticipated for Electzome Evert Timer not listed. 


Pa ae ET ss Incorporcatic. 
$3. 543M $6. 4:74 plus IRP Qualificativ=, 
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Historical Report- 1 Jul 66to 31 Dec 66 3 Feb 67 
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AGENA PROGRAM OFFICE 
Historical Data 
1 Jul 66 to 31 Dec 66 


1. Col A. J. Gardner assumed duties as Program Director on 
1 Aug 66. Col William Nielsen departed on terminal leave 15 Jul 66 


pending retirement on 30 Sep 66. 


2. During this period 24 Agena vehicles were delivered to the Air 


Force. Twenty-one vehicles were launched with all being successful. 
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AVPT SEAT LOANS DEVISTON 
3isstocwe si Data 
. dctn Stee cy 1h Bevesmdes ive 


1. (4) Sappiemenia: Agreement Xum = to the Santa Cruz Test 4 


Base Sustaining Contract AF 04(095)- 76) was negotiated in an effort 
to reduce the sustaining costs. Test Stand Number 2 was closed and 
Test Stand Number ] was placed in a 30 day standby condition of 
maintenance. The net result was a reduction in the contract price of 
$237, 000. | 








2. (U) Inasmuch as there appeared to be no further Air Force require-_ 
ment for Agena launch capability at the Eastern Test Range (ETR), it 
was the intention of SSVA, at the beginning of calendar year 1966, in _ 
the absence of direction from higher headquarters, to close Launch 


- Complex 14 after the last Gemini Target’ Vehicle launch and to turn 


the responsibility for providing the Agena launch capability at the 

Air Force Eastern Test Range (AFETR) over to the Agena Froject Office, 
NASA Lewis Research Center (LeRC) at the close of Contract AF 04(695)- | 
936. An informal agreement between SSVAO and the Agena Project 
Office (LeRC) to the effect that the Agena Project Office (LeRC) would 
develop a procurement schedule. designed to provide the Agena Launch 
capability at AFETR during the period 1 Apr 67 - 31 Mar 68. The 
reservation of the right of the Air Force to retain the procurement 
responsibility if an Air Force launch requirement subsequently developed 
was recognized by both parties. The NASA LeRC Agena Project Office, 
in accordance with the agreement, established a procurement schedule 
and proceeded to prepare for the procurement. Meetings were held 
between the contractor and LeRC, and between SSVAO and LeRC; 

work statement discussions were held in which all interested offices 


v participated including SSVAO. The NASA LeRC Agena Project Office 


ultimately completed a procurement package which was sent through 
NASA channels for approval. Before approval was granted for the 
procurement by NASA Headquarters, an Air Force requirement was 
announced. NASA was notified of the AF requirements and told that SSVA 
would proceed with the procurement of the Agena Launch Capability. 

SSVA had anticipated an Air Force requirement, so SSVAO and SSVAK 


had been developing, in parallel with NASA's effort, an Air Force 
procurement package, so that when the Air Force requirement was made 


known the last week in October, SSVA was prepared, and RFP 04695- 
67-R-0063 was issued on 2 Nov 66. On 20 Dec 66, the Air Force 

received the contractor's proposal. It is anticipated that a definitive 
Agena launch contract will be issued by 1 April 1967. 
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— UL) The envereis ot AY G Hft%2)-033 rae aut bees resolved. [t 
TOW appears the © -erraz, asi] be only abou: Balf the amount originally 
reported. | | 


4. (U) SSVAO has been operating at 70% of authorized strength 
since 1 Jul 66. Major Elmer T. Davis, Jr. has been Acting Chief 
of the. Division since Lt Col Edwin Senkbeil retired 30 Jun 66. 


5. (U) During the past year numerous problems were encountered 

as a result of poor quality of WECo waveguides. We reviewed the 

‘contractor's waveguide manufacturing process and recommended 7 
changes. WECo incorporated essentially all the changes that were 
recommended in the quality control of dip braze salt condition, process 

water acidity and handling time between sulfuric acid quench and 

Allodine treating. This resulted ina decrease from 30% to less than 

2% in-plant rejection and no subscquent waveguide problems. 


6. (0) (Gp-4) A Gmplex Modification Working Group was established 
under the chairmanship of SSVA/SSVX to stipervise and control the 
modification of SLC-3, West to a Thorad/Agena capability. The group 
wis established by SSVA at the request of the 846 Program Office on 
lh Nov 66, The present schedule calls for a complex access date of 
IS April, with alf demunstrations complete by 22 Aug 67, 
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b. 46) The SSD/ADC agreement provides that ADC (SMAMA) will 
provide an updated 1230 computer in exchange for the 642B, which is 
to be left in GGS 4 for ADC. This arrangement was necessary in order 
to keep GGS 4 operational while a surplus IOC radar and the 1230 
computer were being installed and checked out in GGS 6. A program, 
which is scheduled to fly on the TIUD, requires the capability of the 
1230 ——— due to the short rea ction time. 


c. (U) The radar system in GGS 4 was designed and manufactured 
in 1958 for a Titan ballistics mission. There has never been an 
opportunity to put the system down in order to refurbish and replace 
obsolete wiring:and components and also remove unused circuitry and 
components. Considering the present known usage, into the 1970's, 

a significant reliahility problem could result. The radar system to 
be installed in GGS 6 will be refurbished and modified to the required 
SSD configuration which will avoid this potential problem, 


d. (U) It had previously been established that SSD requi red two 
guidance stations due to the operational load. This was the basis for 
GGS 6 being turned over to SSD. 


8. (U) Significant activities and problems associated with the move 
into GGS 6 are as follows; 


a. (U) Surplus Titan radar systems were received at VAFB from 
Larson, Ellsworth and Lowry AF Bases. A number of critical components 
are missing which were apparently lost when several classified units 
were removed by SMAMA. A requisition for the missing items was 
forwarded to SMAMA. 


b. (U) Agreement was reached with SMAMA for procurement. 
of the 1230 computer. 


c. (U) The required facilities were identified and a schedule 
established with SSN for implementation. The facility modifications 
and additions will be critical in meeting the overall schedule. 


d. (U) The capability to support Program 846 from GGS 6-2, | 
the south half of the station, was established in October — the 
existing radar and Athena computer. 
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9. (U) Bell Telephone Laboratories, Western Electric Co and 
Aerospace/Univac accomplished separate validations of the TIIIB 
guidance program on the Univac 642B computer in GGS 4. © 


10. (U) The first two TIIIB launches were automatically aborted 
within 10 seconds of launch, by a malfunction in the guidance computer. 
In both instances, the second countdown and launch were completely 
successful. After an intensive technical review, a number of improve- 
ments were made in the 642B computer and the radar interface unit, 
both of which are provided by Univac. 


II. (U), The Guided Missile Test Station, which will — a 
Jaboratory model on SLC-4, West and the Missile Guidance Simulator, 
which is used in Titan production testing, were given First Article | 
Configu ration Inspections in support of the TIIIB program. 


12. (U) Agreement was reached with the Western Electric Co, the 
Martin Co and SSB on format for Fersonnel Equipment Data for launch 
pad, radio guidance maintenance and operations. This is required in 
support of the blue-suit operation to be implemented for the TIIIB. 


13. (U) Activities in support of the proposed TIMID were as follows: 


a. The GEP (WECo) hardware and data requirements have been 
negotiated with the Martin Co and SSB to include GFP equipment to be 
shared with TIIIB. 


b. Preliminary Interface Specification and Interface Control 
Drawings for TIID/ Radio Guidance have been defined by Martin Co 
and WECo. 


c, WECo was provided contractual coverage to support Project 
Secthru, which is an expcriment to measure attenuation of S and X 
band frequencies by solid rocket motors. 


d. WECo (BTL) was provided contractual coverage to provide a 
radio guidance Error Analysis and Injection Accuracy Report. | 

e. SSVAO prepared a Work Statement for the procurement of 
the Radio Guidance and Targeting equation for the Titan ITID launch 
vehicle. The Work Statement was to investigate, develop, and validate 
in detail accurate and flexible guidance and targeting software. 
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(a) This eddort soni be a sudsseataal change couse the pewevct 
STL equations. The present eqaatioes are pecalatiord toa specitic 
vehicle and rely heaaily spon a predete smined wocrinal trajectory. 


(2) The new software would include rapid targeting capabilities. 
little reliance on the nominal trajectory, explicit steering techniques. 
a dynamic thrust model, and an optimum noise filtering technique. 

As a consequence of these improvements, the guidance computer | 
storage capacity requirements would be reduced. 


_ (3) The Statement of Work has been completed and may be 
submitted to the contractor when funds are provided for the Titan IID 
effort. | 


14. (U) The implementation of the program to provide back-up range 
safety data to the range was delayed due to the failure of the WTR to 
validate the data link between the guidance station and range —— 
(Bldg 300) at the WTR. . 


15. (U) The responsibility for the WECo and Univac radio guidance 
operations and maintenance contracts at the Eastern Test Range was 
formally transferred to Goddard Space Flight Center (NASA). 


16. (U) The request for proposal for a follow-on buy of radio guidance 
hardware specified uniform configuration management requirements 
which would be implemented in support of ail using programs. Most 

of the specifications developed under the -811 contract in support of 
THIB will be used as is. The program will be based on each using 
system (Titan, Thor or Agena) maintaining responsibility for the 
booster/guidance interface documentation. 


17, (U) Completely successful WECo/Univac radio guidance operations 
were conducted in support of twelve 846, 110, 770 and NASA Delta 
missions. | 


18. (U) The Acrospace Ground Equipment development activity 
continucd at a low level.due to: 


a. No new activations or major modifications. 
b. The remaining Agena using programs have acquired experienced 


personnel and also have Aerospace Corporation on contract for Systems 
Engineering and Technical Development. These programs are also 


. using established test and launch facilities: which, mally require only 
flight-to-flight configuration changes. SENT HA 
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2. Gariae tua ee tak cua Seccaceasat Division (SSVAK) ceppereul tie Agena 
Program Office by issuance of 7 new contracts, definitization of 1 letter 
contract and administration of 87 active contracts and 17 Basic Ordering 
Agreement Orders. Total estimated value of these contracts plus actions in 
process is approximately $590,000,000. Major contracts are Lockheed Missiles 
and Space Company, Bell Aerosystems Company, Barnes Engineering Company, 
Western Hlectric Company, and Univac Division of Sperry Rand. Other contractors 
are Massachusetts Institute of Technology, Belock Instrument Corporation, 
Quantic Industries, Inc., and Autonetics Division of North American Aviation. 
One Contracting Officer also is the Procuring Contracting Officer on AFO4(695)- 
754, the Burner IT Program with Boeing. 


2. During the period 10 contracts (which were complete and ali final 
documentation received) were transferred to records storage. 


3. Letter contract AF 04(695)-938 with Bell sate a for 36 — Engines 
was distributed on 30 September 1 


4, Letter contract AF 04(695)-939 with LMSC for ‘Agena Vehicles has been 
overage since 30 June 1966. Negotiations were held from 2 November 1966 to 
16 December 1966 but no agreement was reached. The Air Force avaits 
Lockheed’s response to the Air Force offer. 


5. Letter contract P0%695-67-C-007/ with LMSC for 25 Agena Vehicles vas 
issued in December 1966 but is not yet distributed. 


6. During the period, 3} orvers vere ende against BOA ——— 589 vith LMSC. 
Taney are here listed: 


16. Klectroaic Event Tiser 
16. Production Qualification Frogros 
19. Logietics fupport sad Repair | 


Total estianted asouat of the above orders is $?, 150,000. 


T. Order $ to BOA ~-70 vit Bell for remir of an 8096 engine for $49,000 
cost vas alse issued. 


©. Much effort wme eserted to reduce the numer of overage CCiis vith sone 
evccess. Ja Oetoder 1966 the zero overage point vas reached but sca in 
letter coatrnet APO 675)-939 are acw overnge and can’t de definitized until 
the contmet as ele ata 


9. One bayer retired for physical disability and is being replaced soon by 

a buyer from the Gemini Target Vehicle Program Office. The Division will 

be completely staffed with a Division Chief, two Contracting Officers, seven 
yers, four Procurement Clerks and one Clerk Typist. 
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EDWIN BE. HIGGINS, Major, USAF 
Chief, Procurement Division 


Agena Progran Office 
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Be ‘Daring the reporting period RASA Lewis Pesearch Center cancelled 
their requirement for the second PAGEOS mission and ordered an Agena 
vehicle for the SERT-II prograns. | 


2. Personnel 8 | | 
a. Capt G. Sloan was reassigned 7 November 1966. 


b. Helen D. Shalita, Secretary-Steno, assigned to the Division on 
5 December 1966. 


3. IMSC Operating Schedule 


IMSC Official Operating Schedule, Issue #30, was distributed in Octo~ 
ber 1966. The Lockheed schedule depicts the milestones, systems test and 
launch stand loading for all programs using the Agena vehicle. SSVAP acts 
as SSD central point of contact for LMSC in coordinating and obtaining 
approval for the information presented in this document. 


4. Cost Reduction 
a. Reduction of Santa Cruz Test Base Facilities 


(1) The Santa Cruz Test Base consists of laboratories, ordnance 
testing facilities, and three engine test stands. Two of the test stands 
are operated for the Agena program by LMSC under Contract AFOh (695)-761. 
The current contract period of performance is from 1 July 1965 through 
30 Jume 1967 and calls for Test Stand #1 to be in a fully operational — 
status and Test Stand #2 to be in a thirty day standby status. This opera- 
tion was justified based on the existing and anticipated workloeds at the 
time of contract negotiations. 


(2) Present conditions no longer justify the maintenance of 
both stands. Termination action has been taken to deactivate Test Stand 
6—— status. There are 
no plans to reactivate Test Stand #2. 


(3) The contractor bas submitted a credit cost proposal on the 
~761 contract in the amount of $237,217. 


Production Authorit 


On & Bovember 1966, SSVA 
tional 25 Agena Vehicles for 
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is a follow-on buy to contract AFO% ( 


STA TAB Te WORRY kt tee IMR 


id. MISSICE. | she missive cf tae Agewm Ceeriescatice Weragearst .ivisioa 
(SS¥AE}) is to supper: tte Progran Cirectes, — Prograz <f¥ice ia assurite 
adequate ccntractcr mrsperent by ecnitor ice and enforcing the Zi5 edis- 
cipline. : 


2. PERSONNEL. The Configuration ——— Division continues to operate 
with a shortage of personnel. In August Captain Carl Miller was recalled 
to the cockpit with no replacement being supplied. During this period 
the Chief of the Configuration Management Division, Major James Martin, 
retired and was replaced by Major Kimerlee Bradford. ‘ Mrs. Vera Wells « 
secretary, took two months sick leave and then retired with no replace- 
ment being found. | 


3. MAJOR EFFORT AND ACCOMPLISHMENTS 
A. LMSC Contracts 
(1) am Status Report. Upon becoming Chief, Major Bradford 
immediately e LMSC iguration status and made several Air 


Force presentations depicting his evaluation and recommendations for 
necessary’ action to insure effective contractor implementation of Config- 


J— uration Management precepts. 


(2) * and 992 Contracts. The 1964 version of 375-1 vas required 
on all new specifications ng prepared under these contracts. 


(3) 2 ona 2H Fon Contracts. The 7/22 contract vas generally limited 
to routine monitoring very of the last vehicle. The 939 con- 
tract required extensive —— in support of the fact finding and negotia- 
tions. An incremental FACT vas held oa the Brazed Plumbing — 


at the beginning of this contract. 


| (s) Guidance and Control Electronics Contract. This contract 

required aajor effort to: define and redefine the requirements of the | 
proposal; support the numerous fact findings required; and to participate | 
in the extended negotiations. ‘The contract is attempting to impose ful) 
configuration management requirements on the contractor. 


B. Barnes Contract. The Horizon Sensor FACI was held in October 

. and the configuration management office made a thorough audit of the total 
configuration management structure in order to assure correct implementation 
of this new direct buy. A satisfactory configuration plan has been estabd- 
‘lished and the Part II of the specification has been approved. 


C. pel Comiowrie 
(3) and $%. The % ciceed ost act toe Sirs: 3c deliveries 
vere made. cf the engice specificatica vas finally delivered 


for reviev. ‘he four specificatices fer:tze Start Kits are being prepared. 
‘The engine ecafiguration managezent plan is still unapproved. F 


(2) 104% Contract. ‘he development and production contract for 
the Mod X Velocity Cut-Off System was negotiated during this period. A 
configuration management plan is being prepared to show full compliance 
with the contract requirements for a configuration management system. 


D. Western Electric Contracts. In order to provide a uniform purchas- 
ing policy the Western Electric contracts are being brought under one 
contract and the configuration division is taking an active part to 
insure full configuration compliance across the board. 


E. General 


Interface. With the diversification of contracts, and the 
increasing amount of Government Furnished Equipment being supplied LMSC, 
the need for more formal interface procedures and working groups is be- 
coming obvious. The configuration management division is taking action © 
to establish such: procedures and organizations. 


4. MAJOR PROBLEMS 


A. cheng propose. The quality of the engincering change proposals 
continued to lower during the last half of 1966. During the early third- 
quarter the contractor supplemented these inadequate submittals by long — 
presentations before the Configuration Control Board. In order to assure 
sore efficient functioning of the CCB the contractor has been excluded 
from attendance and ECP’s vhich do not contain sufficient data to be 

fully evaluated are being returned to the contractor. ‘To assure sore | 
standardization in Air Force requests for ICPs, an SCP “Request for ECPs” 
has been prepared. | 


A. Waivers. The susber of valvera per vehicle continues to Increase, 
reaching @ high Of etgnt fur venicle 1/2. Mo vehicle during the last six 
months has been bought by tne Air Porce without a vaiver. Ia order to 
reduce vaiver processing tine and fasure a common understanding betveen | 
AFSSD, AFFRO, and LISC, Major Bradford vrote a Supplement to UBAF Specifi- 
cation Bulletin 515. In conjuaction vith this, the contractor has teen 
required to gub]jit waivers for one vehicic at a tiar and fully substantiate 
the problems tn order to provide a ccapirte file for future action. 


Cc. 8 estions. LIGC cas bees sreparing a ace specificaticsa tc 
the June the first time. we to the lack of any Coafiguratica 
Control of the Specification Sectice the sulmittals have been alzcst 
totally inadequate and have required merous revisions, thus increasing 
cost substantially. ‘The lack of proper internal procedures and coordina- 
tion is vividly reflected within the specification group vhere numerous 
specifications and USCN's have deen released without Air Force approval 
and in direct violation of 375-1 and the contract. 


D. Organization. The LMSC Agena Program Office has no configuration 
manager. ins configuration functions have been split up between 
three different individuals working four levels removed from the progran | 
manager. This isolation of the configuration functions from the managing 
level of the program has resulted in total unawareness of proper configur- 
ation management compliance within the program office. 


E. Travel. The restriction on travel funds is hampering the effective- 
ness of the configuration management activities due to the fact that | 
effective configuration management requires continual contact with the 
contractor. This is necessary in view of the continual need to perform 
periodic audits of the contractor's engineering release systen. 


F. Status Accounting. The contractors status accounting reports 
following the rmat have long proved inadequate. This office has 
therefore submitted a revised Form 9 to AFSC. Approval of this revised 
format will provide more adequately the needed information. 





ZLECTPONICS BRANCH. AGENA EXGENEERING 
Historical Data 
I Jul 50 to 32 Dec t6 


1. Manning 


- Authorized Engineers 
Assigned Engineers (as of 31 Dec 66) 
Estimate for Jun 67 
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Capt Bergmann is a projected loss in May 67. 
2. The following outlines principal efforts since June 1966. 


a. Command Destruct System 


Late in June, LMSC, at Air Force direction, submitted a | 
program plan to modify the destruct system. The modification was to 
consist of limiting the current surge by the use of a high resistance 
wiring in the receiver-to-destruct-unit wire harness. Limiting the 
surge current to a lower level limits the drop of battery terminal 
voltage. Several fixes were considered possible: Design a new battery, 
use separate batteries for the receiver and for the destruct unit, re- 
‘design the receiver to operate at 9 volts, or limit current With a discrete 
resistor. The current limiting wire harness was chosen because it had 
the least impact on the overall system design and flight qualification 
status. | 


_ Design and qualification information was presented to ETR on | 
30 Sep. ETR approved the design concept, but insisted that the battery 
and receiver specifications be made compatible with respect to terminal 
voltage/input voltage. | | 


b. SGLS (Space Ground Link Subsystem} 
Yi 
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SSD has been developing SGLS as the Standard Tracking, Tele- 
metry and Command System. It was flight tested satisfactorily in 1966. 


SSVAE ani LMSC have been coordinating with using programs 
to integrate SGLS into the Standard Agena. The using programs have 
indicated that they do not desire to procure SGLS as Standard Agena © 
equipment. | J 


c. Babcock Relays - Cracked Contact Springs 


All latching and some lots of non-latching 10 ampere relays 
subjected to 30g sinusoidal recciving acceptance screening test at LMSC 
between 14 Feb 66 and 16 Aug 66 were suspected of being over-stressed 
due to excessive G-loading. The failure mode that was exhibited was 
cracked and broken contact springs. It was determined that the test 
shaker was not under control and was overshaking the relays in worst 
‘case conditions in excess of 60 gs. Corrective action was to discontinue 
the sinusoidal acceptance screening test at LMSC and impound all suspect 
relays in receiving, stock and stores, and to retrofit Standard Agena 
black boxes that contained the overstressed relays, A program plan 
has been generated to qualify a 10 ampere latching and non-latching 
relay to the requirements of MIL-R-39016. LMSC has sent out request 
for quotes to six relay vendors. | : 


d. Primary Batteries - Reduced Capacity 


Type 1-H Batteries have exhibited lower than normal voltages 
while undergoing load checks performed during vehicle checkout. It 
appears that the batteries are losing the capacity normally associated 
with the peroxide region. In the case of the 1-H battery this amounts 
to 3 to 30 Ampere Hours. This same problem was reflected with Type 
1-C batteries in the form of failing voltage spread requirements and 
surge tests requirements. An investigation of the vendor quality 


control procedures was conducted resulting in several recommendations 
for corrective action; however, no specific cause could be determined 

which would explain the reduced — of the batteries. Investigation 
is continuing. | 


e. Type 1-H Battery | 


Cell testing was.initiated 30 Aug 66, using excess electrolyte 
over a range of high and low temperatures to investigate the possibility 
of cell capacity improvements. Thermal capacity and heat generation 
tests also were run on one battery to gain additional information on 
the thermal characteristics of the battery. The final report has not 
been submitted at this date. 


f. Battery Developments 
( 1) Type XIV High Energy Battery - This development was 


terminated due to the failure of cells to meet the minimum requirements 
delivering 825 ampere-hours while undergoing specified discharge load 
profiles over the temperature range of 30°F - 100°F. The most pro- 
bably cause of failure was anode passivation. 


(2) High Energy Lithium Chloride Battery - An unsolicited | 


proposal was evaluated on a high energy capacity medium to low rate 
lithium-cupric chloride battery employing non-aqueous organic electro- 
lytes. | 


(3) Fuel Cells - A 550 watt-hr per pound fuel cell for unmanned 
Air Force orbiting vehicles is under development through R&TD with 
SSVA funding and systems requirements support. It has completed the 
study phase and is proceeding into design. 
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As of 31 December 1366, there were 227 Launches cf the Agena Space 
Vehicte. Of this total,. 138 have been of tne current Agena D or Standard 
Agena configuration. The: overall ascent success ratio of the “Agena D 


vehicle now stands at 93%. 


2. Production Reliability Evaluation Program. 


During this period the Production Reliability Evaluation Program (PREP) 


testing of Agena components and selected program peculiar components con- 


tinued. PREP Round VI was started in September 1965 and as of 31 December - 


1966, it was about 99% completed. Round VII was started in April 1966 
and as of 31 December it was about 73% completed. Planning for Round VIII 
was initiated in February 1966 and was terminated 21 July 1966 when it was 


decided to re-orient PREP toward a Production Qualification Program (PQP). 


POP Round I should begin in early 1967. 


3. Statement of Work Preparation. 


During this time period, the following work statements were prepared 


and submitted to the Agena Contracts Division (SSVAK) for contractual action: 


: WA 
a. Agena Electrical Event Timer 5G 
b. Autonetics Technical Assistance Program F 
c. Agena Engineering Support Contract (Follow-On) - 
d. Agena (Bell) Engine Production Contract (Follow-On) e ~y 
e. Agena Production Contract (Follow-On) . ; © 
f. Horizon Sensor Production Contract | — 2 
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&- Barnes Engineering Company Repair and eicinsevturGecetese Contract. 

h. MIT Technical Assistance Contract. 

i. Agena Coupling Improvement Program 

j- Agena Propulsion System Three Start Kit 

k. Production Qualification Program. 

During this reporting period a new technique — originated in the 
preparation of Work Statements ; This technique consists of utilizing stand- 
ard phraseology previously approved by the cognizant SSD Staff Organization 
and the incorporation of a standard format to facilitate review of vork 
statements by both the contractors and Air Force offices. This office has 
nlao alupted the pulicy of preparing all work utatements scpments except | 
the actual detal) procedures and taszs required by every individual effort. 
This reqairesent sective ts Samalsnes by the respective Responsible Engi- 
fwer ams te Wen folios tate @ frameewor, uf asvoctated work statenent — 
regal reawats teceneary  aaysre proper cya@pletivun of the Casas. 
+. Sroposal Svaluativa ant Coaternst he io tiation. 

TDio Uff lee nas bees asetenes the ruspunsibtiity of evaluating coatractor 
proposals antl an towlnd, participeti.o in :vwatrmst toguilaticas. Tasks 
performed unier tats 3.0 hwatied Lerlsle: 

a. Cotatlods Cot Peupoea. Analyst: 

bo. "Fast Plattag” Asti rittes 

c. AFYPRO Consul tatt oa 

&. Learalag Curve Analysis 

@ Preparation of Air Force Posittoa. 

In this reporting period ve assisted in negotiation of the folloving contracts: 

1. Agena Production Follov-On Contract | 

2. Several BOA (AFO4(645)-589) orders. 
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She powrinus report male ezfereme ts the tisee problem aves of 
imediste consers to the Sagineering Mecagenes? Office (BO): Bork 
simplification, time 4issipation, ast the dissexication of informatica. 
During this reporting period, due in large measure to the increasing 
— vy the “technical people” in the division of the services 
offered by the EMO, considerable — has been noted in all of 
. these problem areas through the active participation and cooperation 
of our technical personnel. At the close of the reporting period, the 
activity receiving the closest attention by the EMO vas the bi-weekly 
Support Engineering Contract Technical Direction Meeting. These 
meetings represent the condensed culmination of the bulk of the time 
(and effort) being invested by both Air Force and contractor Agena 
managers and technical people. It has become evident that positive — 
control exercised over these meetings o= particularly with respect to 
agenda topics accepted prior to the meeting and ‘the wording of official 
minutes thereafter -- yields tangible managerial, contractual and | 
momgtary revards for the Air Force. | 
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. DEVELOPS 
2.4 Sev Borizon Sensor Camcepis 


ĩ. oe | — Belock Instrument ‘Corporation « eont inuec —— development of 
“Solid State Boriron Scanning Technique” water Contract AF 04 (695) 904. 
The objective was to develop end demonstrate a specific photo con- 
ductive detector for use with the Belock Solid State Light Beam 
Scanner. However, Belock has experienced difficulty in meeting | 
this objective and may not achieve it. The development is behind 
schedule. Contract completion may be delayed until March 1967. 


1.1.2 The Quantic Industries development of a "High Accuracy Horizon 
Sensor System" continued during this period under Contract. AF 
04(695)-918. ‘The technical objectives of this development will be 
attained; however the program is six months behind schedule. This 

is due to the technical problems and piece part delivery problens 
encountered during the development phase. Quantic is presently 
assembling a three-tracker horizon sensor system and fabricating — 
a horizon simulator. These tasks and final system testing should 
be completed by March 1967. Tests results and final reports 
should be available in April 1967. 


1.2 Guidance and Control Electronics (GCE) 


The work effort on the GCE Package under way at IMSC vas drastically 
reduced during the period of 1] July 66 to 26 Sept 66. ‘This was due to 

a shortage of funds on the Contract AF 04(695)-695. After the “Go-Ahead" 
vas given it was found that the team originally vorking on the GCE Package 
had been scattered to other projects and over half vould not return. This 
delay cost approximately four months in shedule alone. The third version 
of the GCE proposal vas delivered to AF in early October. This proposal 
reflected the removal of the reliability demonstration. This tentatively 
recouped some of the lost time but not all, hence, the planned vebicle 
effectivity incorporation vas delayed. The year closed with the AF and 
IMSC negotiating on the contract vith a peeeee start work date of 

1 January 1967. 


1.3 Inertial Reference Pac IRP 


MIT continued the design of a tnree-axis, Strapdown IRP for use in the 
Agena Guidance System. During this period MIT completed the Single-Axis 
prototype and began fabrication of a three-axis design proof unit (DPU). 
Esphasis in the DPU development has been towards closer coordination of 
the interdependent activities which effect initial fabrication. Such 
activities include circuit optimazation, procurement, reliability and 
packaging. One major objective in this respect has been to establish 
weld schedules for each material, combinations of different materials and 
thickness combinations in advance of IRP parts welding. Additionally, 
precautionary measures were instituted to assure maximum reliability 
throughout the fabrication procedure. Present schedule calls for completion 
of DPU fabrication and functional testing by July 1967. 





o-b M8 X Velocity Cut-Off Systen 


 Pormely the Digital Velocity Meter Syscca, td I, this system vas renened 
© prevent any possible confusion vith its individual camponents or the 
unit {t succeeds. The developpent portion of this program is nearing 
Cempletion vith the Preliminary Design Review scheduled for early January 
1967 and Qualification Tests in July. pee eee ene ee nero 
available in August 1967. 


1.5 Electronic Event Timer 


On Nov 9 INSC presented their EET concept in accordance with AF BOA. 

It vas ismediately evident that their concept was dictated by short 

schedule rather than good engineering practice. All ‘further effort 

was stopped and the 5.0.W. was revised to include a thorough study 

Phase. A new RFP was issued in late December. Barring any further 
campli ation the first production units should be available by mid - 1968. 
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MAJOR PROBLEMS 


2el Sequence Timer 


2.1.1 Improved LICON sviteh. The first 100 new switches went into test 
in October. Early test results indicate a definite improvement 
over the present switch. A change in the plating process and 
case material have seemingly overcome the two major switch problems 
of silver migration and foreign materiel contamination. None of 
the switches tested experienced a short or open circuit as was 
common with the previous switch. An ECP to incorporate the new 
switch has been submitted. 


2.1.2 Time "Skippege”. A major problem encountered during manufacturing 
testing of the Sequence Timer Assembly has been that of event timer 
“skippage”. The time of event actuation is changed by decade | 

increments (usually 10 seconds) from nominal because of pinion 
gears slipping in between or riding over the transfer teeth on the 

. counter wheels, rather than advancing the next counter wheel one 
increment. When this occurs, counter wheels may be damaged, the 
cem follower shaft bends and the switch ectuating pins may not 
operate correctly. The following changes are now in progress to 
eliminate this probdlen: 


a. Redesign can to require. — for switch actuation. 

b. Install stiffening rings to prevent flexing of pisiion gear and 
cam follower shafts thus providing a better gear mesh. 

c. Redesign counter vheels to provide better mesh with pinion gears. 


These changes along with the improved LICON switch represent an 
interim fix being made pending incorporation of the Electronic Event 
Timer now under study. 


2.2 Nit Re tor 


An in-flight anomaly occurred in Octo tober when a Sterer Nitrogen Regulator 
failed while being switched fram low to — mode of operation. Re-creation 
of the flight events in the laboratory showed that a similtaneous firing 

Or allege ‘rockets cmused s on the system waite the mae avers 
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The Guidance and Control Branch is now operating vith four of its six euthorized 
officers. Two of these aot oe a ee an ae a a ee ee 
the branch chief, departed to return to flying duty. Maj T. W. Moore arrived 


in August efter a one year “training with industry (Honeywell)" tour. Maj Moore 
September from 


has previous R&D experience. 2nd It J.D. Wood arrived in 

cOllege and civiliam life. At present each officer in this branch is managing 
at least one major development contract in addition to his regular — 
end progren — ieee nee 





1. Pitan ITT B/Agens | | ~ ig 7 
The qualification tests of the booster adapter for this vehicle vere 
successfully completed during the last report period. In the last half 
of 1966, the vehicle made its first right. The adapter performed 
satisfactorily during this mission and on subsequent flights which were 


completed during 1966. 
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2. Retrorocket Igniter | ee : 

As noted in the last report, acceptance test failures of the existing 
retrorocket igniter made it necessary to wee another igniter. The wiring, 
documentation, ani hardware changes required to use this igniter on the 
Agena were initiated during this report period. Although the. selected 
igniter hed been previously tested ani used on flight vehicles; igniter 
and igniter/retrorocket assexbly tests vere conducted to verify the 
performance of the igniter. These tests were successfully completed 
during the report period. | 

Retrorockets using the new igniter have been retrofitted on existing 
vehicles to meet flight requirements. The first of these vehicles is 


—CONPINENTIAY 
ochedale® for Lewih early <a Use satt report parted. an ter liow predeetion 
change wns also made to Lacorperate the ev tgziter ta the Thor/Ation boveter 
adspter kit. | 
3. Booster ter | | 

The Thor/Atlas booster adapter was redesigned during the last report 
period. fhe primary change consisted of increasing the skin thickness fron 
-143 in. to .1& in. to provide greater strength. This new adapter vas 
made part of an optional kit so that either the Thor/Atlas or Titen ITI B 
‘adapter could be used with the Agena vehicle. 

Action was taken to insure that the laminations which were found in — 
the first group of the new booster adapters would be minimized in future 
units. Production of the adapters was stopped until new material could 
be ordered end inspected. Manufacture ves resumed es soon as suitable 
magnesium alloy vas available. No further production delays have occurred; 
however, critical inspection of the magnesium alloy sheet and vendor audits 
are continuing in order to avoid a repetition of the problem. 

Early in the report period separation tests of panels simulating the 
booster adapter separation joint vere successfully completed. These were 
necessary because the magnesium alloy previously discussed was not used 
in the older booster adapter. 

Late in report period the first flight of one of the new strengthened 
adapters was successfully completed. Vehicle separation wes normal. 
Additional flights are scheduled in the near future. High angle of | 
attack (dog-leg) mission will not be attempted until the static structural 
tests of the new adapter are completed. The planning and test set-up for 
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_CANADEN TIAL 
these tests ves completed in December end the first test was completed 
just before the end of the report period. 

The first phase of the structural test program will consist of heating 
the adapter asymmetrically and measuring the resulting thermal stresses. 
The edepter will then be successively loaded with the muximm expected flight 
airlosds and acceleration loads. The latter test will be accomplished with 
the adapter heated to the temperatures predicted on a mission with no 
dog-leg maneuvers. In the final phase of the test program the strengthened 
booster adapter will be heated asymmetrically and loaded until fei lure 
OCCUrS. | 

The previous adapter was not designed to perform dog-leg trajectories... 
One purpose of the tests on the redesigned adapter is to determine its 
capability to withstand such flights. ‘The: tests at uniform temperature 
will permit the strength increase of the nev adapter to be determined | 
experimentally. . This can be accomplished by comparing the test results 
to those obtained from a similar test on the previous booster adapter. 

The tests with the sdapter heated asymmetrically will simulate the aerodynamic 
heating effects of dog-leg maneuvers.on the adapter. A ee er oe ae 
applied to the adapter in these tests vere obtained from wind tunnel model 
tests of the Agena vehicle. Thermal end load tests of mdels simulating 

the Agena structure have also been conducted recently. The results of 

these tests vill be used to predict and/or verify the stresses in the 
adapter during the various structural tests. Preliminary snalyses indicate 
that the adapter can withstand the highest angle of attack flights presently. 
planned. 


> CONFIDENTIAL 


b. Zipcord Progres : 

The first three full ring assembly tests of the selected joint 
configuration were coupleted during the report period. A joint similating 
the existing Thor/Atlas booster edspter configuration was also tested. 

A comparison of these tests shoved that the zipcord design provides 
satisfactory separation ena — shock levels which are significantly 
less than those of the existing seperation system. However, a significant 
problem was revealed by the tests of the sipcord systea. In each full 
ring assembly test the outer jacket of the rubber tubing split open after 
the joint structure had been severed. Large loops of the inner jacket 
tubing — through the splits. | Since these could become entangled in 
the vehicle during separation, the existing zipcord jacket configurations 
is considered unacceptable. Pressure is produced inside the jacket by | 
the detonation of an explosive fuse which expands the tubing sufficiently 
to break the vehicle seperation joint. A preliminary analysis and test 
indicates that the outer jacket is unable to contain the pressure vhich 

is present in the tubing after the structure of the joint is severed. 

Near the end of report period the zipcord program contractor, Lec, 
submitted a plan to analyze the cause of the jacket failures, redesign 
the gipcord joint, and percf{rm seperation tests to determine if the jacket 
failure problem can be eliminated. This pian is presently being evalusted 
and a decision to — — cancel the program will be nade in January 
1967, | 





S- Seperation Boller Redes! ss 
this report period. This effort wes necessary because tests revealed. 
that the friction coefficient of the previous design vas too high to 
permit proper vehicle separation if one retrorecket failed to ignite. 

Load tests of the new design verified that it would withstand the 
maximum vehicle separation loads. The friction coefficient of the 
roller assembly was also — Separation analyses, using this 
information, revealed that vehicle separation could be achieved in the 
time required even if one retrorocket failed. Late in the report period, 
@ successful flight separation of the first vehicle equipped with the | 
redesigned rollers was achieved. 

. Agen Propellant Tank Discrepancies 

Beveral tank protiens have occurred during.the reporting perio to 
varrant a brief description of each. In no case, however, has a flight 
failure ever been attributed to a structural failure of the tank assembly. 
Manufacturing discrepencies have been noted as follows: 

a. Soon after the adoption of chem-nilling as applied to the 
citdieer Waxrel section or thb Sack: it was discovered that some pitting 
of material was evident as vell as the appearance of cracks in the veld. 
The latter was attributed to failing to mask the weld during the preliminary 
cleaning operation which involves somewhat of a caustic solution. Maskant 
ae Serre nee ——— Se 
surface maskant was increased to .02 in. <0 qrenhele 5 rere nk. 
localized chemical attack. | | 

be “hn order of 6061-Th aluminum material vere received ty 1960 
from a supplier with tensile properties spproaching those of aged 6061 T-6 





con@ition. Receiving inspection deteruized the material acceptable to 
mininon T-4 Federal Standards and released the material to sanufacturing. 
Im two cases welded barrel assemblies fractured on an Srrovenith Hydrosizing 
‘machine due to the incompatibility of yield strengths between the hest-effected 
sone and that of the perent material. Finel corrective action bas involved 
the additional processing of solution heat treat and quenching prior to 
hydrosizing. This essentially Treezes" the alloyed material. and renders 
it very workable for a sbort time. This technique has been judged 
acceptable in terms of the end product structural capebility and the associated 
— 
gw During the processing of the tenk structure prior to final vehicle 
assembly, it was evident that greater care would have to be exercised in 
ordex to preclude surface discrepancies. As the latter were frequently 
the subject of numerous MRB discussions and reflected in part @ relaxation 
of workmanship quality. Acceptance criteria for pits > gxighnes, and scratches 
based on tank section strength margins has become part of the hardware 
specification. In addition the applicable drawings now reflect the 
general surface quality of the individual sections to conform to Air Force 
requirenents. Action has also been taken by manufacturing in the form of 
applying a protective vinyl coating to the tank sections to reduce the number 
of discrepancies. | 

d. Since Vehicle AD-150 the appearance of crack indications adjacent 
to the weld has caused several. tank assemblies to be scrutinized by 
contractor/Air Force personnel. to determine flight performance acceptability. 
The sectioning of Tank No. 150 revealed the indications to be surface cracks 
6 
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sttrivetahle so the lastebility of te ac-veld MC. This wetanie AR 
would overhest the parest GOGl-Al auterial adjacent to the veld area end 
gubsequent aging would thereby cause the cracking appearence. Additional 
effort is at present being made to analyze this condition end improve the 
regulation of the welding process. | | 
7. Determination of Asymmetrical Beating Effects on Stantard Agess Vehicles 

‘AB previously reported a progrem of research and development was 
initiated in the early part of this year to stuiy the effects of asymmetrical 
“heating on the structurel cepsbility of the Agena vehicle. _ 

During this report period, the following has been accomplished: _ 

a. irs: Compiiber 
ring-stiffened cylindrical shell under en asymmetrical temperature 
distribution has been completed. This work is presently being documented | 
aia -cepatated Vaned co: uteurbucal tent Sake, 

b. The wind-tunnel test program conducted at AEDC was completed 

in this time period. Sous discrepant dats was teken and certain tests 
hed to be rerun. Hovever, final reduction of data has been completed 
in the following three areas: | 

(1) Correlation ¢ experimental pressure end heat~transfer 
distributions at sero angle of attack with theoretically. predicted. 
distributions. | | 
(2) Bvaluation of the effect of the test parameters 
on windverd streamline heating of loads at angle of attack. 

(3) Evalustion of the effect of the test parameter on 
circunferential distributions of heating at angle of attack. 
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Both esrodyzemic and thermodyrenic analyses wili soon te svatiable. 
One conaluion is that the minim heating location ves at the 120° streamline 
not 180°. 

c. The structural test program at IMGC Palo Alto Facility hes 
consisted of subjecting tvo aluminum cylinders to asymmetrical heating and 
measuring resultant tesperature distributions and thermel strains. This work 
‘pas been completed and results are plausible and very satisfactory. 

The Palo Alto Buckling Test Program bas not been entirely concluded. 
a wtsiky aes fea’ been cewatdine da: tent the donde have 
been repeatable from which accurate conclusions can be drew. 

d. The thermal-buckling tests conducted at Stanford University 
have been continuing on es part of a Doctorate Stuiy. The results to date, 
hovever, have been most encouraging in that through a study of lateral 
deflections it has been possible to predict the actual buckling load. This 
technique vill scon be applied during « structural qualification test of the 
0160 ta. Agena boceter adapter. The actual test will also verify the 
accuracy of the cosputer progren previously seationed. 

This total program has produced ancy vortivhile results that will advance the 
state-of-the-art of therml-buckling analyses, moreover the vork has 
proceeded under effective nanageaent which te reflected in conformance to 
original coat estinates. 

8. Plumb t Joints 

| It has been previously reported that the technique of flaring CRES and 
AL tubing on @ MASA/IMBC developed orbital flaring machine had been 
suecesafully concluded. In effect the contractor bas bad this capsebility 
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to make high quality production flares since September 1965. 

An investigation conducted during this report period revealed, 
however, that the contractor never revised his masufecturing specification, 
LAC O9h2, to reflect this upgraded capebility nor has the actual product 
quality ever been determined in view of the requirements of MASA J 





specification MC 146. The letter, with its revisions, reflects the highest 
level of flare quality that exists in industry today. 

As separable counector problems have continually plagued launch bese 
operations it is necessary that the Agena vehicle. contain orbital flares 
in all remaining threaded joints. To achieve this objective LMSC has been 
directed to submit an engineering progrem plan delinesting those tasks 
necessary to revise the flaring specification, LAC 0942, This document 
has been submitted to the Air Force outlining an adequate program of 
work including the recommendation to incorporate higher quality MC 
threaded fittings and prelubricated B-Huts and sleeves. 

9. tion of Permanent Joints on the Standard , Vehicle 

During this report period the objective of — permanent 
brazed fittings in the production vehicle pneumatic systems hes been 
realized. The first such standard vehicle has successfully completed its 
helium leak check verification but as of this date no launch base 
experience has been gathered. | 

The tesks of developing end qualifying the Aeroquip Brezing techniquy 
for applications to the Agena systen ———— the following: 

a. An Aeroquip induction brazing unit wes procured end installed 
in the Standasd Agena final. assembly ares at INSC. Work was started to 


of this effort. A test plan for the developaent work wes complied, and 

b. The Standard Agena mock-up vehicle ves structurelly revorked 
to the AD-178 configuration for purposes of redesigning the plumbing systen 
to accept brazed joints. | | 

Ce A W6C training progrem vas initiated to qualify individuals 
in the proper use of the equipuent. 

a. The separate plumbing systens were analyzed to determine 
the nusber of brazed Joints that could be incorporated without requiring’ 
eny component requalification. ‘The final design hes included eight (8) 
brazed fitting in the helium pressurization system and nine (9) in the 
nitrogen attitude control systen. Certain optional hardvare kits have also 
adopted brazed fittings, es have program peculiar installations. 

The total effort accomplished under Program Plen 273 required 6,423 
man-hours costing $99,112. At this time ECPs to contract AP 0h(695)-939 _ 
“were also submitted by LMGC requestixg support in ordering production 
hardvare. The cost associated solely with Standard Agens incorporation 
hes been spproximately $300,000 including support of an Air Force 
progressive inspection. — 2 _ 

The major portion of effort has continued in time and work sequence under 
BOA order #7. Significant accomplishments and associated problems sre 
noted as follovs: | : 

a.. The development test program consisted of brazing two (2) 
complete sets of brazed fittings including rebresenents and repair joints 
on a development test vehicle. the object of this effort vas thet of training 
personnel in a production environment and determining through visual and 
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vudiagraghis insertion of the apreczsum te quality ef Un tremments 
and. how it correlated with leak-free acceptance criteria, pesatts 
although not final revealed very feu (less then 2%) visual rejections end 
no leeks. The appearance of a full, uniform external fillet was concluded 
to be a good indication of an acceptable joint. Production procedures, 
however, will require a belium leak test under pressure and the spplication 
of a radiographic examination subject to sampling plan direction. 

b. The qualification test program was documented in general spec- 
ification MSC 1419275 end involved « third set of DEY brered Joints vhich 
were incorporated without incident and later subjected to structural 
and dynamic tests. Corrosion characteristics are at this time being 
‘determined. ‘The structural cepsbility of these fittings has been besed 
on @ proof and burst pressure ratings of 1.5 and 3.0 respectively vhich 
are indeed greater than the 1.2 and 1.6 design ratings for the pressure 

Ce Problems of significance in edopting this process to 
satisfy Agena vehicle requirements have included the certification 
of certain size tool heads and the availability of effective cutting tools. 
Care and maintenance of the equipment has aleo required concentrated attention 
es his cleanliness requirements. I 
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Subsystem 3 ee cee 
1. Agena Propulsion Performance 

During the period of this report 21 Agena vehicles were lmmnched. 
18 of these used the USAF YIRGl-BA-11 rocket engine snf three vere 
Gemini Target Vehicles using the XLR-G1-BA-13 engine, Of the 18 vehicles 
using the -11 engine, all. were successful. Ten were single burn and 
eight were dual burn. Of the three Gemini flights, two vere total successes 
with multiple firings of the -13 engine end the third vas a partial success 
achieving orbit but ® chamber pressure anomaly (P, Dip) on the ascent burn 
“caused MASA to go to an alternate mission plan. A restart was attempted 
after a five-day coast period and the engine shut down from a turbine | 
Scesepetdl Gants Galen Gatide pliok opeseted ealennia valve: Daring 
this time period both the -12 and -13 engines exhibited the P, dip anomaly 
on four cccasions. Three vere -l1 engines and one vas the -13 Gemini XXT 
target vehicle. A repid effort is now underway to determine the came of 
the anomaly. Present schedules call for « maximm effort progres vith a 90 
day target completion. All concerned agencies are agreed on this approach. 
(2. UBAP_YIN-G1-BAl) Rocket Engines | | 

Ae indicated, the engizes continue to perform reliably vith the 
exception of the P. Dip protien. Occurrences age nov distributed about 
equally between LGC and Covergaumnt procured engines so the problem 
appears not to be easceiated vith a relaxation of quality on the part of 
BAC dus to the GFP epproach to buying engines. oe 

A requirement has bees levied by a weer to develop a three start 
capability for this engine since it is considerably lighter than the 
miiti start “13 engine. Procurement and development have been initiated 
end work is undervay. 
12 m 
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The Jest thrwe Oumial target velkicles were suscessfally Lamcied durtag 
this tims period. These were the last Flights af the -13 engine withia 
known requiresasts. The Gexini XII Agena engice Serial No. G10 exhibited 
a P. pip curing the first burn which caused MASA to decide against a 
docked burn of the Agana with the Astronauts. te ‘cl tanate Minaion glen 
included maneuvering vith the secondary propulsion system and other activities. 
After spacecreft splash down, an atteapt vas made to start the -13 engine 
after five days of coast, the vehicle.was tumlling slightly and no attitude 
control gas was available. The engine spun up normally but reached a turbine 
_ Gvarspeed condition due to a slow opening pilot operated solenoid valve. . The 
eutomatic overspeed device shut the engine down as the main chasber ignition 
was beginning. The valve failure was blamed on some form of contamination. 
No future requirements are know for this engine but the design ie proven 
and the capability demonstrated. 
4. 8250 Secondary Propulsion Systen 

. Six modules were flown on the final three Gemini Target Vehicles. All 
performed flawlessly providing ullage orientation and orbit ad justaents 
as required. Many burns vere performed by both the 16 lb thrusters and the | 
200 lb thrusters and all performance was within limits. This design is also 
proven although no further requirements for the system are known. 
5. 8133 Rocket Engine ani Integral, Secondary Propulsion System 

The revised development plan was sutmitted to AFSC. During later planning 
sessions it was decided to initiate the augmented program which includes the 
vehicle changes along with the engine and ISPS work. A preliminery vork 
statement was drafted for a modified definition phase vhich would define ‘ 
13 


rene 


— rn tt int—_§ 
development work to be done and totel syeten changes waich will reealt. 
\. wenn tn new cagize ant integrated secomiary proyaieion eysten (1276) 
ere implemented. 
~~ 6. Preeserisation fysten 
Work was initiated which vill incorporate the gas fill ani propellant 
Vent couplings into the bresed plumbing system. In addition, a longer | 
ped-hold capability will be designed into the oxidizer propéllant vent 
coupling. The B70 helium control valve was redesigned to provide a 
capability for longer propellant exposure. 
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